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TREE-PLANTING ON THE PRAIRIES 

PLANNING, PLANTING, AND MAINTAINING SHELTER-BELTS 


CONDITIONS AND BENEFITS OF TREE-PLANTING 

Natural conditions on the prairies affecting tree growth—Benefits to be derived from tree¬ 
planting—Difficulties in raising trees—Economic tree-planting on the farm 

Natural Conditions .—The subject of tree-planting on the western prairies 
is one of general interest to the settlers 1 , Although certain portions of Manitoba, 
Saskatchewan, and Alberta are naturally timbered, the larger part of the settled 
area is practically treeless. It is impossible to say what the exact causes are 
which, operating for centuries, have produced this result but it is generally 
thought by those who have given some attention to the subject that a large 
part of what is now prairie was not originally so; in fact, there is direct evidence 
to show that some districts, at least, that are now treeless were originally well 
timbered. Undoubtedly the chief agency which, little by little, caused the 
prairies to encroach on the timbered area was the frequently recurring prairie 
fire. It is well known to those familiar with the country that, if fires are kept 
out of a district for a number of years, small bluffs of poplar spring up all 
around the sloughs and low places which, if not disturbed, gradually extend till 
eventually a formerly treeless district becomes well timbered. This is very 
noticeable on the east and south sides of the Moose mountain in Saskatchewan, 
and may be seen in almost any locality where fires have not run over the prairie 
for some seasons. From this it would seem that, had fires not been so prevalent 
in the past, the timbered areas would be much more extensive than they are 
at present. The fact still remains, however, that there are immense tracts of 
land absolutely treeless which can be utilized to their fullest advantage only 
after a certain measure of protection is afforded by the presence of belts or 
plantations of trees. 

Benefits of Plantations .—There are several ways in which plantations of 
trees benefit the prairie settler, the most important of which are the following:— 

1. They afford shelter from the wind to crops, buildings, and stock. 

In this connection the following statement made by the late Dr. Wm. 
Saunders, then Director of Dominion Experimental Farms, at the fourth annual 
meeting of the Canadian Forestry Association is of some interest:— 

“ I happened to be passing Indian Head some years ago in the spring after 
a very violent storm. Mr. Mackay, the superintendent, and I went over the 
ground and we found the protective influence of the forest growth on the plains 
there was about fifty feet for every foot in height that the shelter-belt grew; 
that is to say, a shelter-belt ten feet high protected about 500 feet wide of field. 
We had a field of barley that was sown alongside of one of the belts and other 
fields of grain at other points. The protective influence of the belt was very 
marked. The storm had been a very violent one, and the trees were about 
fifteen feet high and for 750 feet out the grain was green and well protected 
and in good condition, while beyond that it began to get thinner and thinner, 
and for a few feet it was entirely obliterated. There the whole crop was wiped 
out by the force of the wind blowing the plants out of the ground. We measured 
this at several points and we found that for each foot of growth there was 
about fifty feet of protection. I referred to this in our next annual report, but 
this is a thing that I think should be widely known—the advantage that tree 
growth is on the northwest plains in affording protection to the ordinary field 
crops of the country.” 
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2. They collect and hold the snow during the winter, preventing it from 
banking up around buildings. 

3. They preserve and retain the moisture in the soil by breaking the force 
of the hot winds in summer, thus retarding evaporation. Further, the snow 
held by them in the winter, melting in the spring, furnishes a great deal of 
moisture to the land in the immediate vicinity which otherwise it would 
not retain. 

4. Plantations will supply fuel, fencing material, and wood for repairs. 
This is a very important point to many settlers who live so far away from any 
natural supply of timber that it often requires three or even four days to make 
a round trip for a load of poles. If settlers would only realize that they can 
grow their own fuel and fencing material, as they undoubtedly can, many more 
plantations would be set out, as this would mean to them a great saving in 
time and labour. 

5. They are of aesthetic value, beautifying the landscape and making life 
on the prairie much more pleasant and less monotonous. 

6. They add greatly to the money value of the farm. There is not the 
slightest doubt that a farm which has on it a well managed and productive 
woodlot of a few acres would, other conditions considered equal, sell for far 
more than one without trees. 

Difficulties .—Undoubtedly there are more difficulties met with in raising 
trees on the prairies than are to be found in the Eastern provinces. In the 
first place, the rainfall is very limited; secondly, the trees have to withstand 
a great deal of exposure to storms and extremes of temperature; thirdly, the 
prairie soil as we now find it, after years of exposure to the elements, is so 
compact and hard that it needs to be specially prepared before it is fit for 
tree growth. None of these conditions is, however, of such a nature as to 
make the raising of trees an impossibility, and by following out certain methods 
which are indicated by results already obtained, tree growing on the prairies 
can be made just as successful as, and, perhaps, even more certain than, wheat 
raising. 

Economic Tree-Planting .—With the exception of setting out trees for 
shelter and ornament practically nothing has been done in the way of tree¬ 
planting on the prairies of Canada for producing wood material. The ques¬ 
tion of economic tree culture has not yet received sufficient attention to furnish 
enough absolutely reliable data upon which to base reliable conclusions. There 
seems to be little doubt, however, that tree-planting would pay in many cases. 
There are on almost any farm certain portions of land which are not utilized 
for grain-growing, and which, if pastured, do not really give the returns they 
should do, such as steep slopes or odd corners cut off from the main cultivated 
fields, which might well be put to profitable use by planting with trees of some 
quick-growing species. It is true that for a few years after planting no revenue 
can be obtained from a plantation, but the initial expense is not very great, 
and as an investment such planting would pay good interest in the future. 

Important Points .—There are three main points which must be observed if 
success is to be hoped for. It is safe to say that at least ninety per cent of the 
failures in tree-planting are due to the fact that the importance of one or of 
all of these features has been overlooked. The three points are these:— 

1. The soil must be most thoroughly prepared before planting. 

2. Only such species of trees should be used as are known to be hardy in 
the district and suited to grow in the particular kind of soil and in the situation 
where it is desired to plant them. 




Plate 2.—A Sheltered Prairie Homestead 


This picture shows what can be done on the prairie by the private owner. 
Thorough cultivation is the secret of this tree growth. Farm home of E. L. Craggs, 
Yellow Grass, Sask. Trees planted in 1916. (F.S.C. Photograph 18204) 
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3. A certain amount of cultivation of the soil after planting is absolutely 
necessary. This cultivation must be carried on until the trees are well estab¬ 
lished and able to grow without further care. 

PREPARATION OF THE SOIL 

Soil in the forest—New land—Root land—Summer-fallow—Stubble land—Manuring— 

Spring ploughing 

Soil in the Forest .—If the texture of the soil on the open prairie is com¬ 
pared with that of the forest a vast difference is found. In the former case 
the ground is covered by a tough, compact sod, and the soil beneath this is so 
hard as to be almost impenetrable for the roots of plants. 

In the forest, however, there are found on the surface several inches of 
loose, decaying vegetable matter, with a subsoil rendered comparatively open 
and porous, owing to the action of the tree roots. Under such conditions as 
these there need be no difficulty at all in planting and successfully raising 
young trees, but unfortunately these are not the conditions which have to be 
dealt with, as in most places where tree-planting is resorted to, as on the 
prairies, the soil is more or less compact, and not suited to the growth of 
deep-rooted plants. 

In raising trees, as well as other crops, it is always advisable to follow 
nature’s methods as closely as possible. If this is done one may confidently 
expect a very fair measure of success to attend his labours. In nature, as 
above noted, trees require a fairly loose, porous soil, and it is therefore 
necessary to bring the land which it is desired to plant up with trees into a 
condition as nearly like this as possible. Under ordinary circumstances, it 
would be absolutely foolish to plant trees on the freshly broken sod of the 
prairie and expect them to live. 

New Land. —In most cases trees will be found to do best on land that has 
been under cultivation for some years previous to planting. But a very thorough 
cultivation of the soil of new land during one season, in an ordinary year, may 
bring it into a fair state for setting out the young trees. In a very dry year one 
season may not prove long enough to sufficiently rot the sod, and in such cases 
it will be more satisfactory to defer planting until the land is in a suitable con¬ 
dition, as upon this practically depends the future success of the plantation. 

To prepare sod land for planting it should be broken about two inches deep 
as soon as the frost leaves the ground in the spring. When the sod is fairly well 
rotted, it should be backset two or three inches deeper and thoroughly worked up 
with disk harrows. After the second ploughing the soil should receive frequent 
cultivation. Later in the fall a third ploughing should be given, working up 
the ground eight or ten inches deep. In the following spring no further plough¬ 
ing wall be necessary except wlien the trees are being planted, and then a plough 
should be used to open up a deep furrow in which the young trees are to be set. 

Planting on breaking and backsetting is not recommended. Much better 
results will be secured by treating the ground as a summer-fallow the year fol- 
lowing breaking. 

New land has one great advantage over old land in that it is much freer 
from w r eeds, and the cultivation after planting will require less labour. This 
does not mean that because no weeds grow cultivation is unnecessary. In the 
Prairie Provinces the supply of moisture is extremely limited, and -what little 
there is must be preserved in the ground as long as possible. This can be done 
only by keeping the surface of the soil in a loose, friable condition, as then 
evaporation of soil moisture is at a minimum. As soon as the surface becomes 
hard and baked, evaporation is very rapid, and the effect of allowing the soil 
to remain in this condition will be evident in a very short time. 
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Root or Garden Land .—Where such soil contains plenty of moisture and is 
clean, trees may be planted with a fair degree of success. The average farm 
garden and potato plot, however, is as a rule very well stocked with weed seeds, 
and generally it would be advisable to clean the plot thoroughly by summer¬ 
fallowing before planting. 

Stubble Land .—Planting trees on stubble land is not recommended for two 
reasons: first, the grain crop takes a considerable amount of moisture out of the 
soil instead of conserving it; and second, when the stubble is ploughed under, the 
soil is left so open that, when the season is hot and windy, it rapidly dries out 
around the roots of the young trees soon after planting. This does not apply in 
cases where irrigating can be done. 

Manuring in most cases is not at all necessary, and if practised at all should 
be done at least a year previous to planting. The soil on the prairie is, as a rule, 
extremely rich. What the trees desire most is a good supply of moisture; 
thorough cultivation is the only way to maintain this. On very heavy gumbo 
or clay soil, such as is found in the Regina district, manuring may be advant¬ 
ageous in improving the mechanical texture of the soil by making it more porous 
and increasing its capacity for holding water, but even on these soils it is not 
advisable to apply the manure at the time of planting. 



Plate 3.—A Six- year-old Shelter Belt 


View of shelter-belt of broad-leaved trees planted on the farm of D. Lawson, 
Hussar, Alberta, in 1916. The illustration shows growth in six years. (F.S.C. 
Photograph 14713) 

Cases are not at all uncommon where trees die out owing to the fact of 
the soil being too rich, and a great mistake is usually made in manuring around 
trees, as they do not require a particularly good soil. At Indian Head on the 
Nursery Station there have been certain spots where it has seemed impossible 
to grow tree seedlings. The ground was originally used as a corral for cattle 
and horses, and after ploughing, the manure turned under made the ground too 
rich, and it is not likely that trees can be successfully grown on these spots until 
the excess gets worked out. 

Spring Ploughing .—In cases where there are no irrigation facilities spring 
ploughing is not recommended, as a general rule, for the reason that in a dry 
spring any deep working of the soil tends to dry it out. Another thing to be 
taken into account is that spring is the busiest season of the year on a farm and 
it is a great advantage if any preparation can be accomplished at some other 
time when work is not so pressing. 
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SUMMER-FALLOW AS PREPARATION REQUIRED BY THE FOREST SERVICE 

Properly worked deep summer-fallow is the only preparation that can be 
absolutely relied upon to give uniformly good results in all seasons on the 
prairies. In seasons of extreme drought trees planted on stubble, root land, or 
backsetting are often complete failures. In order, therefore, to ensure as far as 
possible the success of the trees sent out by the Forest Service (Department of 
the Interior), trees will be granted for planting only on land prepared by sum¬ 
mer-fallowing unless in very exceptional cases an inspector shoidd report favour¬ 
ably on specially well cidtivated garden land or backsetting. Under no con¬ 
ditions will trees be given to plant on spring- or fall-ploughed stubble. 

SELECTION OF SPECIES 

Selection to be governed by the natural habits of the trees—List of trees adapted to various 
soils—Slow and rapid growers—Long-lived and short-lived trees—Light-demanding and 
shade-bearing trees—Mixed plantings—Main points to be considered 

After it has been decided where the plantation is to be located it will be 
necessary to select such trees as from their natural habits of growth are best 
suited to thrive in that particular spot. There are several species of trees suit¬ 
able for prairie planting, but they are not all adapted to live and grow under 
similar conditions. Some grow best on heavy land, others on light soil; some 
require a large amount of moisture, and others, again, would soon die if planted 
on land which is continually wet and swampy. It is impossible to lay down any 
hard and fast rules as to what species are hest suited to the different kinds of 
soil, as so many other questions have a bearing on this subject. The exposure 
(that is, whether the ground is level or slopes to north or south), the rainfall 
(which varies in different parts of the West), the difference in range of tempera¬ 
ture, the difference in altitude, and many other questions must be taken into 
consideration. From this it will be seen that the kind of soil alone does not 
determine the species of trees to be planted, so that the following table can serve 
only as a general guide:— 


TABLE OF TREES SUITED FOR PLANTING ON CERTAIN SOILS 


Heavy clay 

Moist, sandy loam 

Dry, sandy loam 

Sand or gravel 

Low, wet land 

Manitoba Maple 

Manitoba Maple 

Manitoba Maple 

Russian Poplar 

Ash 

‘Silver Maple 

‘Silver Maple 

Russian Poplar 

White Spruce 

Elm 

*Bur Oak 

Green Ash 

Willow (some 

Scotch Pine 

Cottonwood 

‘Basswood 

‘Basswood 

species) 

Jack Pine 

Black or Bal- 

Green Ash 

Elm 

Cottonwood 

Russian Poplar 

Willow 

Tamarack or Larch 
Scotch Pine 

White Spruce 

Caragana 

Elm 

Cottonwood 

Russian Poplar 
Willow 

Birch 

Tamarack or Larch 
Scotch Pine 

Jack Pine 

White Spruce 
Caragana 

Scotch Pine 

Jack Pine 

White Spruce 
Caragana 

Caragana 

sam Poplar 
Tamarack or 
Larch 

Black Spruce 
Willow 


Trees marked thus * are suitable for planting only in portions of southeastern Manitoba. 


In planning a plantation the natural habits of growth of the species to be 
used must also be considered. If a mistake is made in selecting the species 
and in mixing them in the plantations, it will not be realized before several 
years, at least, when it will very probably be impossible to alter the planta¬ 
tion in order to make it as productive as it should be, without a great expen¬ 
diture of labour, to say nothing of the loss of time. 
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As a general rule the prairie settler requires first a shelter-belt or wind¬ 
break around his buildings. The establishment of a plantation to produce 
fuel and fencing material is either of secondary consideration or is not given 
a moment’s thought, the popular idea being that it takes trees too long to 
grow, and that it is not much use doing work the benefits of which will be 
reaped by some one else. This, however, is a mistake, as has been clearly 
shown by actual plantations set out on the western experimental farms, on 
the Dominion Forest Service Nursery Station at Indian Head, and by private 
individuals scattered throughout the West, especially in the Mennonite settle¬ 
ment in the southern part of Manitoba. In this district, which was settled 
about 1883, there were absolutely no trees growing at that time. Numerous 
plantations, principally of cottonwood and Manitoba maple, were set out, and 
now most of the people in this settlement can secure all the fuel they use with¬ 
out going off their own farms. 

Many of the species which can be used on the prairies are very rapid 
growers, for example, cottonwood, willow, Russian poplar, and Manitoba 
maple. It is safe to say that wood large enough for fuel can be grown from any 
of these trees within six years. After that time a plantation will increase in 
value and productiveness year by year and will prove one of the best invest¬ 
ments on the farm. 



Plate 4.—Pile of Russian Poplar Cohdvvood 

The two cords of wood in the illustration were produced from a plantation of 
eight seasons’ growth. Indian Head Forest Nursery Station. (F.S.C. Photograph 

6500) 

On the Nursery Station at Indian Head a plot three-quarters of an acre in 
extent was planted out to Russian poplar fn 1906, trees spaced four feet apart 
each way. In 1913 the average height of these trees was twenty-three feet. 
In the fall of 1913 half the plot was cut down and yielded six and three- 
quarter cords of fuel of fairly good quality. This is at the rate of about 
eighteen cords per acre in eight years. The soil was a medium clay loam. The 
labour cost of planting was 85.86 per acre and cultivation for two years about 
$6 per year. 
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On the Indian Head Nursery Station fairly extensive plantations of all the 
hardy varieties of trees were set out soon after the nursery was established, for 
the express purpose of finding out definitely just what fuel and other wood 
material could be produced in cultivated tree-belts. The trees in all these test 
plantations were spaced 4 by 4 feet, in some cases even closer. They were culti¬ 
vated for three or four years, or until such time as the plantation was well 
established and a heavy enough growth to choke out all grass and weeds had 
been formed. Most of these plantations, which in the aggregate cover some 
75 acres, have made very encouraging progress, and clearly demonstrate that 
fuel, fencing material, and useful wood for other farm purposes can be prac¬ 
tically grown under average prairie conditions in a reasonable space of time. 



Plate 5.—Scotch Pine Fuel-wood 

Four and a quarter cords of wood from thinnings from Scotch pine planted 19 
years. Forest Nursery Station, Indian Head, Sask. (F.S.C. Photograph 18321) 



Plate 6.—Prairie-grown Fence-posts 

These fence-posts of willow, birch, maple, pine, and other species were cut 
from trees planted about 19 years. Indian Head Forest Nursery Station. (F.S.C. 
Photograph 18553) 

A plantation of alternate Scotch pine and white spruce, planted in 1906, 
with trees spaced 4 feet by 34 feet, was thinned during the winter of 1925-26, 
after 20 years’ growth. In this thinning only suppressed or dead trees and those 
with injured tops or of bad shape were cut out. This plantation covered three- 
quarters of an acre. The thinnings produced 4| cords of good fuel and left the 
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remaining trees standing at an average spacing of 5 feet 6 inches apart. Several 
other plantations have been thinned in the same way, producing fuel and fencing 
in about the same quantities. Good fence-posts averaging from 3 to 5 inches at 
the top and 7 feet in length have been cut out of these plantations, of such 
species as maple, birch, cottonwood, Russian poplar, willow, Scotch pine, tam¬ 
arack, and European larch; the average age of the plantations was from 17 
to 20 years. Maple, ash, and elm in the same time will provide material suit¬ 
able for double-trees, single-trees, and implement poles which can be used in an 
emergency. 

In setting out a shelter-belt, species which will produce the most rapid 
growth are naturally the ones which will be chosen. There is, however, a point 
which must not be lost sight of in this connection and that is that the most rapid 
growers, namely, the cottonwood, Russian poplar, and willow, are comparatively 
short-lived trees, so that in setting out a wind-break it would not be altogether 
wise to plant only these species; a fair proportion should consist of elm, ash, 
or maple, which, though they do not grow quite so fast, have a much longer life 
and would eventually remain as the wind-break after the faster-growing kinds 
had been cut out. 

In setting out a plantation to supply fuel and fence-posts, what is looked 
for is an early return and a continuous supply. In order to obtain this, rapid¬ 
growing trees must be planted witli slower-growing kinds. In nearly all cases 
mixed plantations are preferable to those containing only one species. With 
some varieties of trees it would be very bad policy to set them out in a pure 
stand, as, for instance, the green ash, birch, or poplars. These trees all have 
comparatively thin crowns, allowing a great deal of light to penetrate to the 
ground beneath them, which encourages the growth of grass and weeds, and 
permits a great deal of evaporation of moisture from the soil, allowing the sur¬ 
face to become hard and compact. Such are not the conditions under which 
trees thrive best, as the ground should always be kept well shaded and porous. 

Light-demanding and Shade-bearing Trees .—Trees are divided into two 
classes by foresters according to the amount of light required by them in order 
to make healthy growth. These are known as light-demanders and shade- 
bearers. In early youth all trees are more or less shade-enduring, that is, they 
will grow under the shade of other trees; many species require a certain amount 
of shade when seedlings, but cannot live under the same conditions after they 
are a few years older. There can be no hard and fast line drawn between these 
two classes, as the one merges very gradually into the other. In the group of 
trees generally classed as shade-bearers, some are more shade-enduring than 
others, and the same is the case with the light-demanders, some requiring more 
light than others. The white spruce and black spruce are instances of very 
heavy shade-bearing trees, that is, they will continue to grow under very dense 
shade. The birch and poplars are samples of light-demanders. The Manitoba 
maple, elm and ash will bear a fair degree of shade, but require plenty of light 
for their best development. As a rule, light-demanding trees should never be set 
out in pure plantation, for reasons already given, unless it is intended that after 
a few years the trees should be underplanted with some other variety capable 
of maintaining a suitable soil-cover. Shade-enduring varieties may be safely 
planted without mixture so far as keeping the soil in good condition is con¬ 
cerned. There are other considerations, however, which might make it advis¬ 
able always to set trees in mixture in preference to pure plantations. A mixed 
plantation suffers less from insects and fungous attacks, because as a rule each 
particular insect and fungus has a preference for a certain kind of plant or tree, 
and unless extraordinary conditions exist does not attack other species. A mixed 
plantation of rapid and slow growers or light-demanding and shade-bearing 
trees will, in most cases, give far more satisfactory results than one made up of 
only a single species. 
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The main questions, then, to be considered before planting are these:-— 

1. What trees are hardy in the district? 

2. Of these, which are adapted to the particular locality? 

3. What species are most suitable for the purpose for which they are to be 
planted, namely, wind-break, snow-trap, fencing or fuel? 

4. Will these if planted alone form a suitable ground-cover? 

After it has been decided which species are to be planted, the next thing is 
to procure the seedlings. These may be obtained from the natural woods or from 
a commercial nursery, or they may be grown by the planter himself. 

Trees for planting farm wind-breaks can be secured from the Forest Ser- _ 
vice, Department of the Interior. Applications for circulars and forms should 
be addressed to the Forest Nursery Station, Indian Head, Saskatchewan. 

OBTAINING PLANT MATERIAL 

Naturally grown seedlings—Seedlings from commercial nurseries—The farm nursery 

Collecting Seedlings from the Woods.—If the area to be planted is small 
and a natural supply of seedlings can be found in the immediate vicinity, it 
may be the most economical method to obtain the young plants in this way. 
In the sand-hills where spruce and jack pine grow, and in tamarack swamps, 
comparatively large numbers of even-sized plants can often be obtained, but 
with such trees as Manitoba maple, green ash, and elm, the seedlings are usually 
difficult to find in large numbers, and are not as a rule of very uniform size and 
shape. In taking plants from the woods, those growing only in the most exposed 
situations should be dug, and most success will be obtained in using small seed¬ 
lings from one to two feet high rather than larger trees. Seedlings taken from 
the protection and shade of the parent trees, and at once set out in exposed 
situations are almost sure to die, as they are not hardy enough to stand the 
fierce winds or the glare of the hot sun to which they are likely to be subjected 
in their new position. 

Nursery Plants .—When nursery stock can be secured at reasonable rates 
it may be more economical to buy seedlings than to spend much time hunting 
them in the woods. Nursery-raised plants will probably prove more satisfac¬ 
tory than those grown naturally, as they are raised under conditions more 
similar to those they will experience when planted out; they usually have a 
much better developed and more compact root-system and large numbers of 
a uniform size and shape can be secured. 

The Farm Nursery .—Where seeds of native trees can be obtained the cheap¬ 
est method of getting seedlings is for the planter to grow them himself. Most 
of the hardy species are very easily raised from seed, the labour and expense 
in this connection on a farm amounting to very little. 

Seed should always be procured, if possible, from mature trees growing 
under climatic and other conditions similar to those which the seedlings will be 
expected to endure. The Manitoba maple has a very wide range, and seed 
might be procured almost anywhere in North America. It would be found, 
however, that that picked in the Southern States or even in Eastern Canada 
would not produce seedlings hardy in the Prairie Provinces. The growing 
season is much longer in the East than in the West, and it has been found that 
seedlings from eastern seed do not ripen up or mature early enough to escape 
the fall frost on the prairies, and are consequently cut back. The greater the 
difference there is between conditions of growth affecting the parent trees and 
those experienced by the seedlings, the greater the difficulties the latter have to 
contend with. This shows that many characteristics are acquired by the seed 
from the parent trees, so that it would always be wise to get seed from the best 
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individuals and to avoid, where possible, taking it from dwarf or stunted trees. 
Seed from young trees does not generally have so good a germinating percentage 
as that borne by mature ones. 

The amount of land a farmer would require for his nursery is very small; 
in fact, one-quarter of an acre or less would be more than sufficient in the 
ordinary case. Any land that is in a suitable condition for growing garden 
crops and is at the same time moderately protected from the high winds would 
do for this purpose. The best soil for the nursery is rich, sandy loam. It 
should be located near the house so that the work may be done in odd moments. 
It is not necessary here to go into the details of nursery work, as in the second 
part of this bulletin the best method of raising seedlings and cuttings is fully 
described for each species. 

The only time to plant trees in the West is in the spring. In exception¬ 
ally wet autumns trees have been planted and have come through the following 
winter without dying, but fall planting cannot be generally relied upon. The 
seedlings for spring planting can be dug either in the fall or the spring. If 
a large plantation is to be set out, it is advisable to take trees up in the fall, 
count them and then heel them in on some well drained piece of ground near 
the site of the proposed plantation, so that they will be ready for immediate 
planting in the spring. Heeling in for the winter merely means digging a 
shallow trench, throwing all the earth to one side, so that there is a gradual 




Figures 1 and 2.—Heeling in seedlings for winter storage (seedlings tied in bundles 

of about 25) 


slope from the bottom of the trench to the top of the earth thrown up. The 
seedlings are then placed close together with their roots in the trench and the 
stems lying on the sloping earth. (See Fig. 1.) After the trench is filled with 
seedlings, soil is put on them, and is well worked in among the roots, the tops 
being slightly covered. After the first layer is covered, a trench should be left 
similar to the one first made. This is filled with seedlings, which are in turn 
covered with earth, and the work continued in this manner till all the plants 
are heeled in. (See Fig. 2.) 
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FORMATION OF THE PLANTATION 

Close planting—Estimating the number of trees for a plantation—Mixing the species 

Close Planting. —For a wind-break or plantation the trees should always be 
planted close together. There are several reasons for this. The most important, 
however, is to get a good soil-cover as soon as possible. In fact, the preserva¬ 
tion of a complete soil-cover is the one point ivhich must never be lost sight of 
in the management of any ivoodlot or plantation. Unless the seedlings are planted 
close together, cultivation will have to be carried on for several years until the 
trees shade the soil themselves, and this cultivation is an expensive matter. 
For trees such as Manitoba maple, cottonwood, Russian poplar, and willow, 
four feet apart is about the best distance to plant. Elm, birch, spruce, larch 
(both the American larch, or tamarack, and the European species), and pine 
will probably do best planted about three feet apart each way, because they do 
not grow quite so rapidly as those mentioned before. The number of trees 
required per acre at four feet apart each way is 2,720; at three feet, 4,840. 

Estimating Number of Trees for a Plantation. —To estimate the number 
of trees which will be required to plant up any given area at any given distance 
apart, multiply the distance in feet between the rows by the distance in feet 
the trees are apart in the row, and divide the product into the total number of 
square feet in the plot to be planted. 

Example. —Supposing it is desired to plant up a piece of ground measuring 
three hundred yards by fifty yards, with trees placed in rows five feet apart 
and three feet apart in the row. The number of trees required would be esti¬ 
mated as follows:— 

3X5=15=number of square feet occupied by each tree. 

300X50X9=135,000=number of square feet in the piece. 

135,000=15=9,000. 

Nine thousand, then, would be the number of trees required in this case, the 
trees being set three feet by five. 

Mixing the Species. —For an average plantation the largest proportion of 
trees may be Manitoba maple. It is a good nurse-tree, affords a good soil- 
cover, and is one of the hardiest and most easily propagated of western species. 
With it can be planted quicker-growing trees, as poplar or willow, and slower- 
growing but more valuable kinds, as elm and ash. One of the best arrange¬ 
ments would be to have every alternate row planted to maple, the remaining 
rows to be filled in with other species so that a row of poplar or willow would 
alternate with one of ash or elm. In a plantation on clay soil, say of maple, 
ash, elm, and Russian poplar, the arrangement, then, could be as follows: 
1st row, maple; 2nd, Russian poplar; 3rd, maple; 4th, ash or elm; 5th, maple; 
6th, Russian poplar; 7th, maple; 8th, ash or elm, and so on. Between the rows 
of the elm and the ash there would be then sixteen feet. In this arrangement, 
after from six to eight years, many of the poplar and perhaps also some of the 
maples would be large enough for fuel, and could then be cut out, care being 
taken not to cut so heavily as to expose the soil too much. The elm and ash 
should be helped as much as possible, since they are more valuable than the 
othersi, by cutting out the maple or poplar if these species interfere with the 
growth by excluding too much light. The poplar and maple, after being cut, 
would sprout again from the roots so that a good undergrowth of stool shoots 
could be maintained where the ground was not sufficiently shaded by the elm 
and ash. After the elm and ash reached a suitable size they could also be 
gradually cut and would grow up naturally again from the stump. In this way 
a plantation well established and carefully managed would produce a continual 
supply of wood without any subsequent expense for planting. A good mixture 
for conifers (evergreens) would be—planting three feet apart—spruce in every 
alternate row, the remaining rows to be made up of Scotch pine, jack pine, or 
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tamarack. It can be easily seen that a plantation may be made up of many 
species mixed in various proportions and in many combinations. The rates of 
growth of the different trees should, however, be taken into account, also their 
requirements as regards light, and the mixture be arranged accordingly. There 
are several native species of shrubs which will no doubt prove very valuable 
for under-planting or mixing in a plantation to obtain a good soil-cover. The 
native hazel, saskatoon, choke cherry, and dogwood are found to serve this 
purpose in all our natural timber-belts, and will probably be equally good in 
artificial plantations. Economic tree-planting on the plains, however, is not 
yet well understood, and there is still a great deal to be done in the way of 
discovering the best mixtures to be set out in order to obtain the largest yield. 

Evergreens in the Shelter-belt .—The hardy coniferous evergreens such as 
spruce and pine are the ideal varieties for prairie wind-breaks. It is not advis¬ 
able, however, to mix these among the broad-leaved kinds. In order to get the 
best results these species should be planted in one or two rows on the inside or 
outside of the main shelter-belt and not nearer than 10 or 12 feet to the broad¬ 
leaved species. 


Plate 7.— Tex Years of Tree Growth : Residence at Indian Head Forest Nursery Station 
This picture was taken in 1914; in 1904 the land was unbroken prairie. (F.S.C. 
Photograph 7012) 

PLANTING 

Care of plant material—Planting seedlings—Planting cuttings—Cultivation after planting—• 

Mulching 

Before planting commences, if the seedlings have arrived from the nursery 
they should be lightly heeled in, that is, the roots should be covered with moist 
earth, and if possible they should be shaded from the sun by covering the tops 
with bags or anything that will check evaporation. Planting should be done 
as early in the spring as possible in order to take advantage of the moisture left 
in the soil after the melting of the snow. 

Planting of Seedlings .—The quickest and best way to plant young seedlings 
in large numbers is to plough out a furrow as deeply as possible, hold the seed- 
53070—3 
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ling by the top, with the end of the root resting on the bottom of the furrow, 
and then draw in the soil from each side with the feet, tramping it solidly 
around the roots. 

If the furrow is not deep enough, carry a dibble or sharpened stick to make 
a hole in the bottom, in which the end of the root should be placed. 

Seedlings of cottonwood, ash, elm, and maple are almost sure to die if not 
planted at least as deep as they originally stood in the nursery. It is best to 
set them about one inch deeper, as the soil will probably settle in the course of 
a few days after planting. 

The furrow should not be ploughed out far ahead of the planters, as the 
soil dries out very rapidly. 

After the trees are all set the furrow should be filled in at once with the 
plough; if, however, the horses cannot be kept from tramping the young seed¬ 
lings, a shovel or hoe should be used. 

The soil should not be hilled up around the stems of the trees. 

While planting is being carried on, the seedlings and cuttings should be 
carried in pails half filled with muddy water. 

Care should be taken to prevent the roots from drying out. The seedlings 
should never be left exposed to the sun or wind. 

Seedlings with a single tap-root may very easily be planted with a dibble. 

The best time to plant is on a dull cloudy day, or in the evening, after 
the sun commences to get low. 



3. Only one bud above ground. (c) Cutting at right depth and correct slant but soil not 

in contact with lower part of cutting which would 
drv out before roots could form. 

Figure 3.—Proper and Improper Ways of Planting Cuttings 

Points to be carefully observed :— 

1. Never allow the roots to become dry. 

2. Plant seedlings of broad-leaved trees one or two inches deeper than they 
originally stood in the nursery. 

3. Pack the soil firmly around the roots. If a tree is properly planted it 
should be difficult to pull it out with the hands. 

Planting Cuttings .—Cuttings are small twigs taken from the new growth 
of the previous season, made into lengths of about ten inches, the average 
diameter being half an inch. The trees usually grown from cuttings are cotton¬ 
wood, Russian poplar, and the various kinds of willows. 

They should be planted as soon as possible after they are made, as they 
commence sprouting if they are heeled in for any length of time. These sprouts 
are very delicate and are sure to be knocked off during planting operations. 
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The following points must be carefully attended to:— 

1. Cuttings must never be allowed to dry out. 

2. It is advisable to soak them in water for one or two days immediately 
before planting. 

3. The soil for planting must be mellow and contain plenty of moisture. 

4. Most failures result from too shallow planting. Never allow more than 
an inch or an inch and a half to project above ground. 

5. Cuttings should be planted on a slant. 

6. The cutting must be set with buds pointing upward. 

7. The soil must be well firmed and in close contact with the whole of the 
portion below ground. Very frequently when the hole is made with too large 
a stick or dibble, the soil, when tramped, closes around the neck of the cutting, 
but the lower part is left in a kind of pocket. As a consequence the cutting 
dries out and fails to root. 

8. In fairly loose soil a hole may be made with a dibble or suitable stick, 
but the hole must not be much larger than the diameter of the cutting. Perhaps 
the best results will follow the use of a spade. The spade is thrust into the 
ground in a slanting direction, the handle lifted and the cutting put in under 
the spade, which is then drawn out, the soil being thus allowed to fall back 
into place. The soil must then be firmly tramped. 

9. Never push the cutting into the soil without first making a hole. 

10. Plant deeply and always make the soil firm around the cutting. 

Caution. —Do not push the cutting into the ground without first making 
a hole with the dibble, as in doing so the bark is liable to be separated from the 
wood at the end of the cutting, and it will then most likely fail to root. 

Cultivation after Planting. —As before stated, after the trees are all set 
out constant cultivation is absolutely necessary until the tops of the trees grow 
together sufficiently to choke out all growth of weeds and grass. The rainfall in 
the prairie districts is so small that every means must be employed to preserve 
what little soil-moisture there is. Surface cultivation is the best method of 
accomplishing this, as it keeps a loose covering of soil, which acts as a mulch, 
retaining the moisture in this way. The single-horse scuffler or cultivator is 
the best implement for this purpose. The hoe is of little use by itself, except to 
cut off the larger weeds and for working close around the roots of the trees, 
as it does not stir the soil sufficiently unless a great deal of time is spent on the 
work. 

The number of times it will be necessary to go through a plantation 
depends a good deal on the season. After a heavy rain, when the ground is dry 
enough, the cultivator should be always run through in order to prevent the 
formation of a crust. After the third season cultivation should no longer be 
necessary. In any case, cidtivation shoidd always cease before the end of 
August in each year so that the trees will not be encouraged to grow too late 
in the fall, as the early frosts would then be liable to cut back a large portion 
of the new wood. 

Mulching. —It is often recommended that as a substitute for cultivation 
a mulch of straw or manure be spread amongst the trees, the idea being to choke 
out grass and weeds and conserve moisture. It is claimed that this practice 
will save a great deal of labour in hoeing and cultivating. Careful observations 
of many plantations which have been wholly or in part mulched indicate that 
under average prairie conditions, where land has been properly prepared before 
planting and the trees well cultivated for three or four years, such cultivated 
plantations are better than those that have been mulched. It has not been 
found that there is any saving in labour by mulching. In fact to properly 
spread a mulch in a large belt of trees is a very tedious process, while half 
an acre can easily be cultivated with a scuffler in two or three hours. 

53070—2J 
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There are several objections to mulching:— 

(1) It makes the belts look unsightly and untidy; 

(2) The mulch is very inflammable and several cases have been reported 
where trees that were mulched were destroyed by fire; 

(3) Many cases have been reported of serious injury by mice girdling the 
trees underneath the mulch; 

(4) In dry seasons a mulch will prevent any precipitation other than 
very heavy rains from reaching the soil; 

(5) Certain weeds, such as Canada thistle, seem to thrive on a mulch; 
in fact it has been found that after the second season mulched plantations get 
very weedy and cannot be readily cleaned up. 

As previously stated, where a plantation is properly handled it will do 
much better without mulching and at a less expenditure of labour. Under no 
conditions should a mulch be applied during the first three or four years after 
planting. 


& 



Plate 8.—White Spruce Hedge 

The hedge is about six feet high and is kept trimmed. Indian Head Forest 
Nursery Station. (F.S.C. Photograph 12485) 


In certain exceptional cases mulching may prove beneficial:—- 

(1) In cases where the soil is very light and subject to drifting, sometimes 
the roots of trees are blown bare. A mulch here will serve to prevent the soil 
being blown away. 

(2) Where older plantations, owing to neglect, have become overrun with 
grass and weeds a heavy mulch properly applied may be the only means of 
saving the trees. 


PLANNING THE PLANTATION 

Guiding principles—Convenience—Prevailing winds-—Space around buildings—Snow-traps— 
Ornamental planting—The woodiot—Pruning—Thinning—Suggested plans—Cost of 
establishing shelter-belts—Rates of growth. 

It is presumed that all those who apply to the Forest Service for assist¬ 
ance in tree-planting desire to establish a shelter-belt or plantation that will 
give the best results in the shortest time and at the least expense. 

The following remarks are intended to lend suggestions to such prospective 
tree-planters, and not to advocate any rigid set of rules or propose a universal 
plan. Every individual has his own ideas regarding the arrangement of his 
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home and he can construct his plan to comply with these ideas as long as the 
existing conditions, amount of ground available, etc., will permit. However, 
there are certain factors to be kept in mind when establishing wind-breaks on 
the prairies, and it is these factors which will be dealt with in order that those 
who are not familiar with the conditions on the prairies may have the benefit 
of years of experience of the Forest Service and the older tree-planters through¬ 
out the three Prairie Provinces. 

To obtain the best results it is essential that there be a definite plan in 
mind before any actual work is begun in the way of tree planting. The major¬ 
ity of farmers on the prairies have the intention of planting trees at some time 
or other, but very few stop to consider what would be the best location and 
arrangement for the proposed plantation. Too often this lack of any definite 
plan of planting results in inconvenient and unsatisfactory home surroundings. 
Where there is an initial plan drawn up, a portion of it may be completed each 
year, or as often as conditions will permit. It is known just where each belt 
will ultimately be established and the ground can be broken a season or two 
before planting and put into the best condition possible. It may take a number 
of years to complete the plan, the length of time depending upon the extent of 
the plantation and the time and planting material available each planting 
season. 

The Forest Service cannot promise to furnish sufficient planting material 
to carry out any plan, but will lend all possible assistance in the way of making 
suggestions and will supply as many trees as are available for distribution. 

Caution .^—A great number of farmers do not consider the amount of labour 
necessary to properly care for a thousand or more trees under prairie conditions, 
and very often plant a larger number than they have time to attend to. If the 
trees are planted and then cultivation is neglected, there is a loss of both time 
and money. A few hundred trees well planted and thoroughly cultivated for 
the first three or four seasons will produce a better shelter than several thousand 
trees poorly planted and neglected. 

A common mistake made on the prairie is the planting of trees on land 
which is insufficiently cultivated. Perhaps a piece of ground has been broken 
for a fireguard, then at a later date it is decided to plant trees. Frequently 
this old fireguard is chosen for the plantation without any thought as to the 
condition of the soil or the effect the plantation will have if located on that site. 

GUIDING PRINCIPLES IN FORMULATING A PLAN 

1. Make convenience the first consideration in arranging the farm buildings 
and grounds. 

2. Establish the shelter-belt to protect the home and stock against the pre¬ 
vailing winds. 

3. Allow sufficient room between the buildings and the shelter-belt for the 
extension and addition to buildings, threshing space, and the formation of snow¬ 
drifts in winter. 

4. Allow space for lawns and ornamental planting. 

5. Allow for the extension of the plantation for woodlot purposes. 

Convenience .—Convenience should be the principal thought when erecting 
the farm buildings and laying out the grounds. There is nothing which decreases 
the efficiency or value of the farm more than a cramped and inconvenient 
arrangement of the home and its surroundings. With every farm there is an 
approach to the road allowance which is used more than any other, and this 
should be kept in mind when locating the driveway in order that there will be 
no time lost when leaving or entering the premises. The same will apply to the 
entrances from the barns to the adjoining fields or vegetable garden. In nearly 
every case on the prairie farm there is a sufficient amount of ground which will 
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allow the tree plantations to be so located that they will not interfere with the 
convenience of the place and yet will provide shelter for the home and barnyard. 

Prevailing Winds. —In every locality there is generally some one direction, or 
perhaps two directions, from which the severest storms approach. It is on these 
sides of the buildings that the shelter-belts should be established first. On the 
prairies the most protection is needed from the north and west, as the prevailing 
winds come chiefly from these directions. The principal belt, then, should be 
on these exposed sides; four or five rows on the east and south will be found 
sufficient. Many tree-planters in the West endeavour to plant their trees so 
that they will serve as a wind-break and at the same time provide shade for 
the buildings. It should be remembered that the main object of a wind-break 
is to afford shelter for the buildings and stock, and therefore it should be estab¬ 
lished on the sides which are subjected to the prevailing winds. Later, a few 
standard trees, such as the ash, elm, and maple, may be planted individually 
near the buildings to provide shade. 



Plate 9.—Snow Damage in a Cottonwood Plantation 
Indian Head Forest Nursery Station. (F.S.C. Photograph 2943) 


Space between Buildings and Shelter-belt. —There seems to be a strong 
tendency for those planting trees on the prairie farms to crowd them too close to 
the buildings. This is a great mistake, as they will collect large banks of snow 
in the winter-time, which will prove a great nuisance, and perhaps cause extra 
labour in digging out paths and roadways. Then, too, plenty of room should be 
allowed in case it may be desired to extend the buildings at some later date. A 
minimum distance of thirty yards should be allowed between any building and 
the shelter-belt. 

Protecting the Belt from Snow. —In making a shelter-belt, if it is to be more 
than a rod or a rod and a half wide, an extra row or tw r o of trees should be planted 
outside this at a distance from the main belt of three or four rods, the space 
between to be left free from trees. This space is to act as a snow-trap in which 
the snow, drifting through the outer row, will be caught. If the snow is not 
held in this way it will lodge in the centre of the belt, and will be liable to break 
down the tops of the small trees. This is likely to occur year after year, practic- 
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ally destroying the trees, which in all probability will never attain any size, but 
always remain stunted and bushy. The land kept for a snow-trap need not be 
wasted, but will answer splendidly for a garden or root ground. The outside 
belt on the north and west may consist of one or two rows of such trees as maple, 
willow, or caragana. Trees like cottonwood or ash, which do not grow thick at 
the bottom, should never be used for this outside belt. 

Ornamental Planting .—That the attractiveness of a place can be greatly 
increased by the planting of shrubs and flowers is known to all. But on the 
prairies there are certain conditions which determine success in growing orna¬ 
mental plants. It has been demonstrated at the Experimental Station at Indian 
Head that many shrubs which winter-kill in the open are quite hardy when 
sheltered by a belt of trees. Therefore, it is advisable to defer the ornamental 
planting until sufficient shelter has been established by the wind-break. On the. 
ordinary homestead or new farm in the West there are many things, such as 
erecting buildings and fences, which are of more importance than ornamentation. 
But as the farm grows older there will be greater opportunities to plant shrubbery 
and improve the appearance of the place. That these conditions will arise at 
some future time should be kept in mind when arranging for the planting of 
trees. 

The Woodlot .—There is no expanse of territory where the scarcity of fuel 
and small timber is felt so keenly as on the plains. If properly managed, two 
or three acres of land planted with the proper species and in proper mixture will 
furnish a portion of the fuel used on the farm and will supply a quantity of 
posts and small poles. The area to be used as a woodlot should be included in 
the initial plan and at least a season in advance a portion of this area could be 
prepared to accommodate the planting material available. Trees planted in 
blocks should be protected by a snow-trap on the sides of the prevailing winds. 

Pruning .—There seems to be a strong tendency on the part of inexperienced 
tree-planters to start pruning their trees at the earliest opportunity. This is a 
great mistake. Pruning will not in any way hasten the growth of the trees and 
is likely to cause a great deal of harm. 

A shelter-belt, to be most effective, must be thick and dense from the ground 
up. Any pruning of the lower branches necessarily lessens the value of a belt 
as a wind-break, and also opens up the soil to light, encouraging the growth of 
grass and weeds, and increases evaporation of moisture. Species such as Russian 
poplar, cottonwoods, and other poplars should never be pruned, as the wounds 
provide ready access to disease germs. These trees at the best are comparatively 
short-lived, but when they are pruned the results are often disastrous within 
three or four years. Pruning in the shelter-belt should never be done for the 
first six years. Sometimes at about this time in the life of the plantation some 
pruning may be helpful in encouraging the growth of the more valuable species, 
such as ash and elm, which may become overcrowded by less valuable kinds like 
poplar and willow. In these cases the side branches of the poplar and willow 
may be cut back to relieve the ash and elm. 

Thinning .—In a plantation where trees are originally spaced 4 feet by 4 feet 
some thinning may be necessary after 18 to 20 years. In the plantations on the 
Nursery Station at Indian Head no thinnings have been needed until this age 
has been reached. At about that period many trees will be found which are 
being suppressed, making no growth, and which will gradually die. Such trees 
may be cut out and will furnish good fuel at that age. In thinning great care 
must be taken not to thin too heavily. The aim should be always to keep a heavy 
enough crown-cover to completely shade the ground. 
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Plate 12.—Farmstead with good buildings and equipment but without trees. 
(F.S.C. Photograph 17947) 
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Plate 13—The same farmstead planted with trees as suggested in plan No. 2. 
(F.S.C. Photograph 17943) 


Plates 12 and 13 .—Models Illustrating the Appearance of a Farmstead with 

and without Tree-belts 
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Suggested Plans 

The two plans here presented are offered merely as suggestions as to what 
might be considered necessary to allow for in preparing an original plan for 
any farm home. Local conditions must necessarily affect the general arrange¬ 
ment of buildings and shelter-belts, and, therefore, no set plan can be given 
which would suit all cases. As a general thing from seven to twelve acres should 
be included in the plan; any area smaller than this will undoubtedly result in 
cramped quarters in future. 


Plann?/ 



Plan No. 1.—Suggested Plan of Farmstead in the Southwest Corner of a Section 

Plan No. 1 includes ten acres and is designed for a home site placed in the 
southwest corner of a section. It embraces practically everything that might be 
considered necessary in the way of gardens, ornamental grounds, barnyards, and 
shelter-belts for a farm of from a quarter-section to one section in area. It will 
be noted that the main belt on the north and west sides is planned for fifteen 
rows. It might with advantage be made even wider than this. It may be 
taken for a general rule that any belt containing ten or more rows should be 
protected by a snow-trap as already explained. 
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Such a plan may require several years to complete, the ornamental grounds 
being possibly the last portion to be developed. To plant according to this plan 
the owner would require to use from 5,000 to 6,000 seedlings and cuttings, besides 
such shrubs as might be needed later for the lawns. 

Plan No. 2 is somewhat similar, though the arrangement is different, adapt¬ 
able to a situation in a southeast corner of a section. The same general features 
are, however, embodied in this plan, and approximately the same amount of 



Plan No. 2.—Suggested Plan of Farmstead in the Southeast Corner of a Section 


The point to be emphasized is this:— Before doing any planting make a 
plan of some kind to embrace as far as possible all future requirements. The 
work should be developed in a systematic manner and no haphazard planting 
done simply because there may be a strip of summer-fallow or old fireguard 
somewhere in the neighbourhood of the buildings. A few hours’ study over such 
a plan will well repay any farmer. 

It must be clearly understood, however, that, though these suggestions are 
made by the Forest Service, it would be an impossible task for the Department 
to guarantee to supply sufficient trees to complete such plans as above outlined. 

A limited number of trees and cuttings are sent out each season from the 
Nursery Station at Indian Head, permitting of an average distribution of from 
700 to 800 trees to each applicant in two successive seasons, making a total of 
from 1,400 to 1,600 plants. Beyond this the farmer must rely upon his own 
resources for further developing his plantation. Planting material may now be 
purchased at reasonable prices from commercial nurseries operating in the West, 
or the farmer may quite easily grow his own stock from seed or cuttings taken 
from the older belts of trees. 
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Note Specially 

Trees will not be granted for planting closer to any permanent buildings 
than thirty yards unless in very exceptional individual cases. 

Cost of Establishing a Wind-break 

The actual cost of setting out a plantation in the case of a farmer is difficult 
to figure out. As a rule this work is done by the ordinary labour available on 
the farm and usually does not entail the actual disbursement of cash for additional 
labour. If we say it costs $5 per acre or $8 per acre to set out a plantation it 
really conveys very little, as this cost depends entirely on the rate of wages paid. 
The best way to state the cost is to figure on the actual time required to plant 
so many trees or to find out the number of trees a man can plant on the average 
in a working day of ten hours. 

On the Nursery Station at Indian Head approximately 100 acres have been 
set out in plantations spaced about four feet apart each way. The first plantings 
were made in 1905 and have been added to more or less each season. The method 



Plate 14.—Wind-break of Jack Pine Acting as Snow Barrier 
These trees are on the farm of A Heyer, Neville, Sask. They were supplied by 
the Forest Service in 1912. Photographed in 1924. (F.S.C. Photograph 17523) 


of planting followed has generally been in plough furrows as described under 
“ Planting” on page 17. In some cases planting has been done by spade. In 
setting cuttings an iron dibble has usually been used. When setting in plough 
furrows a gang of from three to six men, with a team, has been employed. It has 
not been found that the number of men employed makes much difference in the 
number of trees each man can set in a day, provided the teamster also plants 
if the men cannot keep up with the plough. 

At Indian Head it has been found that on an average 831 trees per day can 
be set by each man in the gang, including the teamster. The highest number 
on record here is 1,380 per day per man and the lowest 670 per day per man. 
Where only one or two species are planted more trees can be set in a given time 
than where four or five species are planted together. These figures are for 
setting out one-year-old and two-year-old seedlings, or cuttings, or small trans¬ 
plants of the conifers. Larger trees would require more time, depending on the 
size of holes necessary to accommodate the roots. 

Practically no difference has been found in the cost of planting broad-leaved 
varieties as compared with conifers. Considerably more cultivation, however, is 
required in the case of the latter after planting, as it takes them longer to cover 
the ground. In the case of an average broad-leaved plantation containing a 
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mixture of, say, maple, ash, willow, and Russian poplar, cultivation should not 
be necessary after the third season; but where spruce and pine are set out four 
feet apart each way cultivation may have to be continued up to the fifth or sixth 
season after planting, so that the actual labour or time expended in establishing 
an evergreen belt may be considered as just about double that required to 
establish a broad-leaved belt. 

The cost of such cultivation can be greatly reduced if the work is done at 
the proper time, before the weeds get a start. If weeds and grass are ever allowed 
to get the upper hand an enormous amount of labour is needed to get the planta¬ 
tion into proper shape again. After the belt is well established a cultivated strip 
from ten to fifteen feet wide should be maintained around the edges to prevent 
grass from working in from the outside. 



Plate 15.—Tree Belts Sheltering Vegetable Garden 
These trees are on the farm of E. L. Staples, Vauxhall, Alberta 


The table below gives comparative rates of growth of different species. 
Measurements are the average of hundreds of trees of each kind growing in 
plantations on the Nursery Station at Indian Head. 


(The figure at the top of each column shows the age of the tree in years. The figures in the body 
of the table show the height in feet and inches.) 


Species 

5 Years 

10 Years 

15 Yi 

ears 

20 Y. 

ears 


tt. 

in. 

ft. 

in. 

ft. 

in. 

ft. 

in. 

Manitoba Maple. 

s 

0 

17 

0 

21 

2 

27 

8 

Green Ash. 

4 

8 

10 

6 

15 

3 

22 

6 

White Elm. 

4 

6 

8 

6 

13 

3 

19 

2 

Paper Birch. 

S 

5 

17 

l) 

21 

9 

28 

0 


12 

6 

25 

0 

35 

6 

47 

0 


1 

6 

3 

0 

12 

0 

16 

4 

Scotch Pine. 

i 

5 

8 

0 

16 

10 

22 

6 

Jack Pine. 

2 

0 

7 

9 

15 

6 

21 

2 

Lodgepole Pine. 

i 

0 

5 

S 

13 

0 

20 

i 

Tamarack. 

5 

8 

14 

0 

21 

5 

28 

0 

Siberian Larch. 

4 

6 

15 

0 

22 

9 

31 

9 


In the case of evergreens the young plants are not set out in the permanent 
plantations till from four to six years of age. They average at that time from 
twelve to eighteen inches in height. 
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^ J^ at ™ 18 '~“ Far , m 1101116 of W ‘ J ' Hou « h > Stranraer, Sask. Trees planted in 1915. 
(F.S.C. Photograph 18206) 

Examples of Successful Prairie Farm Planting 
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Plate 20.—A prairie farm at Ardill, Sask. Trees planted in 1911 


Plate 21.—Another view of the Anderson farm at Alsask, Sask. 
Photograph 15692) 


Examples of Successful Prairie Farm Planting 
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DESCRIPTION OF SUITABLE SPECIES 

BROAD-LEAVED TREES 
Manitoba Maple 

General Notes .—The Manitoba maple is a tree of very wide range, being 
found native from western Ontario to Medicine Hat, in eastern Alberta. It 
seems hardy throughout the prairie districts of Saskatchewan and Alberta. 
In its native state it is generally found growing in river or creek bottoms, or on 
rich moist soil. In Manitoba it attains a height of from forty to fifty feet, 
and reaches a diameter of from sixteen to twenty inches. It is naturally of 
a very branchy, irregular habit of growth, the main trunk dividing into two 
or more stems either at the ground or a few feet above. 

There are two insects which sometimes attack the maple with, in some 
cases, disastrous results. These are the canker-worm, a small caterpillar, and 
the green aphis or plant-louse. The caterpillars may be killed by spraying with 
Paris green or arsenate of lead and the aphis by spraying with kerosene emul¬ 
sion. In all cases of insect attack, the well cultivated plantation will suffer 
least owing to the more healthy and vigorous condition of the trees. (As to 
insect pests, see further Department of Agriculture, Pamphlet No. 47, “ Injuri¬ 
ous Shade Tree Insects of the Canadian Prairies,” by J. J. de Gryse.) 



Plate 22. —Manitoba Maple in Nursery Rows 
Seed sown in drills 30 inches apart. Seedlings about 34 months old. Indian Head 
Forest Nursery Station. (F.S.C. Photograph 256) 
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Uses .—The present value this tree has in the West is for wind-breaks, as it 
grows rapidly and branches profusely. It is exceptionally easy to propagate 
and transplant and will adapt itself to a great variety of conditions. It will 
stand considerable drought on the high prairies, but on very wet or dry soil 
growth is very slow and, consequently, this tree should never be planted in such 
places, except perhaps to fill up a plantation composed of more suitable species. 

Owing to its extreme hardiness and wide range, the maple has proved to be 
one of the most valuable trees in forest plantations throughout the West in the 
capacity of a nurse-tree to other more tender and desirable kinds. It is a 
moderate shade-bearer, and forms a good soil-cover, planted in mixture with 
such trees as ash, cottonwood, and other light-demanding species. From the 
fact that it is easy to propagate and obtain young seedlings of this maple it 
has been very widely used throughout the West for avenue and street planting. 
It is not, however, especially adapted for this purpose, and it requires a great 
amount of pruning and care to bring it into a proper form and keep the top 
from becoming straggly and heavy. As an avenue tree it suffers considerably 
from heavy winds and early snowfalls, and the trunk is frequently damaged 
by sun-scald, which causes the bark to crack on the south or southwest side, 
making an unsightly scar and laying the inner wood open to the attacks of 
fungi, which sooner or later will cause the decay of the stem. 

It leaves out very early in the spring, which is one point in its favour, but 
with the exception of the ash it is the first tree to lose its foliage in the fall. 

The wood of the Manitoba maple is hard and close-grained. It makes 
excellent fuel, and if properly peeled and seasoned will last well as a fence-post. 

Propagation .—The Manitoba maple is propagated only by seed. Large 
crops of good seed are borne after the tree reaches the age of about eight years 
and are produced almost every year. Seed is borne only on the pistillate or 
female tree; the staminate or male trees do not bear seed. The seed ripens, 
according to the season, from the end of September to the middle of November, 
and should be picked after the first heavy fall frost, which causes many of the 
leaves to drop off, thus making the collection of the seeds the more easy. After 
picking, the seed should be thoroughly dried by spreading it over a floor or 
outside in the sun, after which it should be bagged and stored in a dry building. 
Maple seed properly cured and kept in a dry place will retain its vitality for a 
number of years. When fresh the germinating percentages average from 60 
to 70 per cent. The percentage, of course, decreases according to the age of 
the seed. 

The seed should be sown in the spring, about May 15, so that the young 
seedlings may germinate when there is the least danger from late frosts and 
high winds. Many planters claim that it is advisable to soak the seed for sev¬ 
eral hours before sowing. This, no doubt, shortens the germinating period, but 
it is doubtful whether any material advantage is gained by this unless in excep¬ 
tional seasons, as. those who sow the seed dry seem to be equally successful in 
obtaining a good stand of young plants. When the seeds are wet they are 
inclined to stick together, and it is not so easy to get an even stand. Besides, 
in raw, cold weather the operation of handling wet seeds is anything but a 
pleasant one. 

It has been the practice at the Nursery Station to sow part of the maple 
in the fall (late in October). The seedlings from these sowings are always 
much larger than those from spring sowings, though in some cases the crop 
has suffered from late frost and very high winds in early spring. It is not, 
however, advisable to depend altogether on fall sowing for maple. 

In an exceptionally dry season the seed sometimes fails to germinate, but 
lies dormant in the soil throughout the summer and following winter, but the 

53070—3 
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seedlings make their appearance early in the succeeding spring. Before sow¬ 
ing, the seed should be thoroughly rubbed between the hands or well flailed in 
a bag in order to separate the bunches and break off some of the wings. This 
will secure a much more even stand of seedlings, and, the wings being broken 
off, sowing can be done on a windy day, which would not be possible if the 
wings were left attached to the seed. 

The best method of planting the seed is to place it in drills from one and a 
half to two inches deep, and far enough apart to admit of thorough cultivation 
between the rows. If horse labour is to be used, thirty inches is about the right 
distance. The seed should be sown rather thickly, at the rate of about twenty 
grains per running foot. 



Plate 23.— Manitoba Maple as an Avenue Tree 
Indian Head Experimental Farm. (F.S.C. Photograph 55) 

The soil for the nursery should be deeply and finely worked up, and well 
drained and fairly moist, never wet. A rich sandy loam is the best, as it is pos¬ 
sible to work it very early in the spring, and it does not bake or cake after heavy 
rains as is the case with clay soil. 

Care of Seedlings .—During the growing season the seedlings should be con¬ 
stantly cultivated, the surface soil never being allowed to become baked. 
Cultivation should be discontinued not later than the beginning of August, in 
order that the plants may be induced to stop growing and given time to 
harden up before the severe fall frosts. If growth is continued too late in the 
season the young plants are sure to be cut back, and perhaps so badly damaged 
as to be of no use for transplanting in the following spring. 

Maple seedlings, if properly grown, should be transplanted when one year 
old into the permanent plantation. Sometimes they may be left in the nursery 
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for two years, but after this age the strong roots which they form make the 
transplanting of large numbers an expensive operation. 

Seedlings one year old average from 12 to 16 inches high. 

Seedlings two years old average from 24 to 36 inches high. 

The rate of growth depends almost altogether upon the amount of cultiva¬ 
tion given. 

Flowers appear about May 8 to 12. 

Seed ripens towards the end of September. 

Seed should be sown about May 15. 

Number of seeds per pound is about 13,000. 

Weight of seed when dry, with stems and wings, is about 11 pounds per 
bushel. 

When seed is sown in drills 30 inches apart, about 80 pounds are required 
per acre. 

Average stand of seedlings per acre sown in this way is about 85,000. 



Plate 24.— Green Ash Seedlings in Nursery Rows 
Seedlings one year old. Indian Head Forest Nursery Station. (F.S.C. Photograph 99) 


Green Ash 

The green ash is found in the West in the valleys of the Qu’Appelle, Assini- 
boine, and Red rivers, also scattered in the Pembina and Moose mountains and 
in the eastern part of the Dirt hills south of Moose Jaw. On good soil this tree 
attains a fairly large size. Specimens eighteen inches in diameter and of cor¬ 
responding height were at one time not uncommon. It is a fairly rapid grower, 
though not quite so fast as the Manitoba maple. A single specimen seen at 
Dunstan, in southern Manitoba, measured in 1881 two and a half inches in 
diameter. In 1901 it had increased to over one foot in diameter at four and a 
half feet from the ground, and carried this width up to twenty feet, when 
branching commenced. 
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Under natural conditions the green ash thrives on heavy, most soils. It 
does not stand planting in light, dry localities. It usually grows with a single 
fairly straight stem. The crown is open and therefore permits a large quantity 
of sunlight to pass through and reach the ground; this encourages the growth 
of grass and weeds, which is very undesirable in a plantation, as it retards the 
growth of the trees. Ash, therefore, should never be planted alone, but should 
always be mixed with some species of tree which will help to form a complete 
soil-cover. 

Uses .—From the planting that has already been done it has been proved 
that the ash is hardy all over the West—in fact, more so than the Manitoba 
maple. One reason for this, perhaps, is that it does not start growing so early 
in the spring, and thus escapes damage from late frosts, although the foliage in 
the spring is very tender and, should frosts occur early in June, the young leaves 
are sure to be blackened. It also matures much earlier in the fall and con¬ 
sequently is seldom cut back by early fall frosts. The wood makes excellent fuel 
and also lasts well when used as fence-posts. As it is tough, light, and elastic, it 
is of great value on the farm for small repairs. It is a tree that may be used 
successfully for pioneer planting in wind-breaks or shelter-belts, mixed with 
maple, elm, or other suitable kinds. As an avenue tree it is very satisfactory, 
having a naturally upright growth and requiring but little pruning. It leaves 
out rather late in the spring, and loses its foliage again rather early in the fall, 
which is somewhat against the tree from an ornamental standpoint. 

From past experience the ash proves to be the most generally suitable tree 
for planting in any part of the West. In mixture wbth other species its growth 
is rapid and strong, and in Alberta, when cottonwoods and maples in the same 
plantation have been winter-killed to the roots, the ash has come through without 
injury. 

Propagation .—The ash is propagated entirely from seed. This ripens towards 
the end of September. Many trees do not produce seed at all, as they bear only 
the staminate or male flowers. The pistillate or female trees bear seed about 
every second or third season. The seed is easily gathered, as it grows in bunches 
which permit of picking it in handfuls. The seed should be cured and stored in 
the same manner as maple seed; seed kept dry has produced excellent crops of 
seedlings after three and four years. The best time to sow ash seed is probably in 
the fall, just before the freeze-up. Seed sown at this time in the nurseries at 
Indian Head commenced to show above ground about May 24, in the following 
spring. Seed sown on May 6 in a very wet spring did not come up till June 13. 
This shortens the growing season by nearly one month and makes a great differ¬ 
ence in the size of the seedlings in the fall. Ash seed very often does not come up 
at all in the first season, but lies over till the following spring. For this reason, 
and also owing to the long period necessary for germination, fall sowing is 
recommended. Otherwise it should be sown as early in the spring as the ground 
can be worked. The seed should be planted in drills thirty inches apart, thick 
enough to ensure a stand of about ten seedlings to the running foot. Compared 
with the maple the growth of the seedling is slow, an average for the first year 
being about six inches. It is well to allow the seedlings to remain in the nursery 
for two years, when they will reach a height of about two feet, and form very 
strong plants. The formation of a strong tap-root makes it inadvisable to leave 
them longer without transplanting. 

Seedlings one year old average four to six inches high. 

Seedlings two years old average eighteen to thirty inches high. 

Flowers appear about the end of May. 

Seed ripens about the end of September. 

Seed should be sown about the end of October or very early in the following 
spring. 

Weight of seed with stems and wings, dry, about 12 pounds per bushel. 
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Amount required for one acre (drills 30 inches apart), about 40 pounds. 

Average stand of seedlings per acre, about 100,000. 

White Elm 

General Notes .—The white or American elm is undoubtedly one of the best 
broad-leaved trees for general prairie planting. It is hardy throughout the West, 
the natural range extending roughly north to about the 54th degree of latitude 
and west to about the 3rd principal meridian (longitude 106 degrees west). On 
heavy, moist soils the trees attain a large size, trees two feet and upward in 
diameter and 60 to 70 feet high being common in the river valleys. The elm has 
a naturally upright habit of growth, generally forming a good straight trunk, 
which divides into two or three main stems at a considerable height from the 
ground. The height growth is rather more rapid than that of the Manitoba 
maple, although it would probably not produce so great a quantity of wood in 
the same time, as it grows only one stem, whereas the maple usually has two 
or three. 


Plate 25.— White Elm Seedlincs, One Year Old, in Nursery Rows 
Indian Head Forest Nursery Station. (F.S.C. Photograph 257) 

Uses .—The elm should be largely grown in western plantations, as it is 
easily propagated and transplanted, and is a rapid grower and long-lived. The 
wood is very tough, making excellent posts, and is of value for many small 
repairs for which hardwood is always needed on the farm. The wood when dried 
makes very good fuel, and after the tree is cut reproduction is very vigorous from 
the stump by means of stool shoots. As an avenue tree the elm cannot be sur¬ 
passed, having, an upright growth and not being subject to sun-scald. When 
young the branches are liable to split in the forks if heavily laden with snow. 
Small seedlings sometimes suffer from being eaten back by rabbits in the winter. 
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Propagation .—The elm, for all practical purposes, is grown almost entire’y 
from seed. Large seed-years occur in the West about every second or third 
season. A small quantity can, however, generally be obtained every spring. 
Good seed, though only in small quantities, has been collected from trees fifteen 
years old. The seed is small and not very conspicuous. It ripens from the end 
of May to about the second week in June. It should be picked as soon as the 
kernel is well filled. Any delay in picking is risky, the seed being so light that 
very little wind is needed to blow it all off the trees. 

After picking, it may be allowed to dry for a week or so, when the wings 
can be easily rubbed off, which greatly facilitates sowing, especially in windy 
weather. When cleaned the seed very much resembles flaxseed, being about the 
same colour and size. Sowing should be done shortly after picking. The seed¬ 
bed must be very finely prepared, and the seed sown in drills one foot to eighteen 
inches apart (30 inches for horse cultivation), and covered as lightly as possible, 
never to a greater depth than half an inch. If the season is dry, it will be 



Plate 26.—White Elm as an Avenue Tree 

Trees illustrated are twelve years old. Indian Head Experimental Farm. (F.S.C. 
Photograph 69) 

necessary to water the rows in ortler to get the seeds to sprout. The young seed¬ 
lings usually show above ground two or three weeks after sowing. After the 
seedlings appear, surface cultivation should be given, and if the stand is too thick 
the plants may be thinned out to about one inch apart. Cultivation should cease 
early in August. By October the seedlings should average from seven to ten 
inches in height. The nursery rows should not be disturbed until the following 
fall, when the seedlings will be of suitable size for transplanting into the planta¬ 
tion. At the end of the second season the plants should average about twenty 
inches in height. 
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The elm thrives best on rich, moist soils, and should never be planted on 
very dry land. As it is rather a light-demanding species, it should be set out in 
mixture with maple, choke cherry or some other shade-bearer in order to obtain 
a good soil-cover. If set out in “ pure ” plantation it may be necessary to under¬ 
plant, after fifteen or twenty years, with some shade-enduring species in order to 
maintain good growing conditions. 

Flowers appear early in May before the leaves. 

Seed ripens early in June. 

Should be picked at once. 

Should be sown at once. 

Average stand per acre, grown in drills eighteen inches apart, 200,000. 

Cottonwood 

General Notes .—The cottonwood is a native of the western prairies from 
the Rocky mountains to Manitoba. It is found growing in the valleys of the 
Red, Pembina, South Saskatchewan and other rivers; the writer has seen it as 
far north as Saskatoon on the South Saskatchewan, and it no doubt extends 
still farther north along this river. It is hardy and a very rapid-growing tree, 
and under favourable conditions attains a height of seventy-five to a hundred 
feet, and a diameter of several feet. Professor John Macoun, in his Catalogue 
of Canadian Plants, says that in 1880 “ there was a grove of these trees of a 
very large size ” at Big Stick lake, north of Maple Creek. “ These had escaped 
the annual prairie fires, being surrounded and partly covered by the sand, and 
stood as a proof of the existence of forests in the past where now there is not 
even a bush. The trees were over fifty feet high and some of them at least 
two feet in diameter.” This tree has a very upright habit of growth, keeping 
one well defined stem throughout. The leaves are large, deep green, and glossy, 
so that when in full foliage the tree presents a very handsome appearance. 

Uses .—The cottonwood, though quite hardy, has not proved to be as gener¬ 
ally suitable for prairie planting as some other species. It is a tree which grows 
naturally along river bottoms and requires considerable moisture for its best 
development. The general experience has been that, when used as a mixture 
in a plantation w'here the trees are set close together, it will die out after ten 
to fifteen years, as it cannot secure sufficient moisture under such conditions. 
Where, however, the cottonw'ood has been planted on good heavy soil in a 
single row or in a very narrow belt or as individual specimens, the trees appear 
to make splendid growth, provided the ground around them is kept well culti¬ 
vated and free from grass. Generally speaking, for shelter-belt planting on 
upland prairie soil the Russian poplar will prove more satisfactory than the 
cottonwnod. 

Propagation .-—By cuttings, or, in some cases, from root-suckers. 

The growing of cottonwood from seed is not generally undertaken in 
nurseries, as the seedlings can be obtained very cheaply in large numbers from 
the sandbars along many of the rivers. Most of the cottonwoods planted in 
Western Canada are imported from the Western States, -where certain firms 
make a regular business of pulling the seedlings from the sandbars and dis¬ 
tributing them wholesale among the nurserymen, -who afterwards retail them to 
their customers. The seedlings obtained are usually from two to three years 
old and average two feet in height. They should be planted, at once in the 
permanent plantations, as growth is so rapid after transplanting that it would 
not pay to put them in nursery rows. Two feet of growth is not uncommon 
in the first season if the trees are well cultivated, and in after years growth 
varies from two to five feet according to the season. During the first and second 
winters the young shoots are frequently cut back by frost, especially if the fall 
is a wet one, thereby inducing late growth. This, however, does not seem to 
impair the vigour of the young plants which, after the third winter, seldom 
show the effects of frost. 
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Cuttings. Cuttings are made from well ripened wood, generally of the 
previous season s growth. They can be made at almost any time when the tree 
is in a dormant condition, but preferably in the late fall or very early spring. 
If made in the fall they should at once be buried in moist soil* and left until 
spring. The best cuttings are made about ten inches long and from one-quarter 
to three-quarters of an inch in diameter. They should be planted out as early as 
possible in spring, on well prepared soil. Holes should be made with a dibble 
of suitable size; the cutting is placed in this hole, buds pointing upwards and 
about one inch of the top left above the ground; the soil is then firmly tramped 
around it. The cuttings may be spaced about three inches apart in rows far 
. enough apart to admit of cultivation. If 60 to 70 per cent of the cuttings strike 
root, it may be considered very successful. After rooting, the new shoots make 
very rapid growth, often as much as three feet in the first season. They should 
be transplanted from the nursery in the following spring. 

Of recent years it has not been easy to obtain good hardy stocks of northern- 
grown cottonwood seedlings. Only northern-grown stock should be used. For 
Alberta and western Saskatchewan the Russian poplar is generally preferable 
to the cottomvood. 

Carolina poplar and Norway poplar are varieties of cottonwood which are 
sometimes offered by nursery agents for prairie planting. While an occasional 
planting of these poplars has shown good growth, the general experience has been 
that they are not sufficiently hardy to warrant recommending their planting 
generally in the West, except in an experimental way. In 1913, several thousand 
Norway poplar were set out as test plantings on the Indian Head Nursery 
Station. The trees made good growth for some years, but in the spring of 
1918, about 90 per cent of the trees were dead to the ground; some of them 
were fourteen feet high. The Carolina poplar suffered in a similar way. 

Russian Poplars 

General Notes. —Three species of Russian poplar have been introduced into 
the Prairie Provinces and have proved to be more or less hardy and desirable 
under certain conditions. The names of these three are given as Populus 
petrovski, Populus certinensis, and Populus wobstiriga. Nurserymen and others 
find these species difficult to distinguish as there seems to be great uncertainty 
as to the exact characteristic differences. However, as their habit of growth 
and general requirements are very similar, they may for all practical purposes 
be here considered under the one head of Russian poplar. 

The growth of this tree when young is extremely rapid. Specimens planted 
as cuttings in various places show an average growth of twenty to twenty-fiVe 
feet in from eight to ten years. The trees are exceptionally hardy. It is very 
seldom, even in the case of young plants, that the new shoots are frozen back, 
as is often found to be the case with the cottonwoods after the first hard fall 
frost. 

Uses. —Although the Russian poplar is hardy and a. very rapid grower, it 
cannot be recommended as a suitable tree for planting in too large numbers, 
and in no case would it be advisable to plant it at all extensively where it is 
possible to successfully grow other kinds of trees. Owing to its rapid growth 
and extreme hardiness this tree was widely exploited in the prairie districts of 
Minnesota and other Western States. It has since been found to be very sub¬ 
ject to the attacks of certain borers which seriously injure the trees—to such 
an extent, indeed, that authorities on tree-planting in these states are now dis¬ 
couraging the extensive use of this poplar. In the Prairie Provinces it would 
seem that the Russian poplar will thrive on all kinds of soil, but after nine or 
ten years on heavy clay land the heart of the tree commences to decay and 
unsightly cankers form on the trunk, which would undoubtedly cause the death 




Plate 29.—Russian Poplar plantation 

Trees are up to 45 and 50 feet high and average 6J inches in diameter. Planted 
8 ft. by 8 ft. about 1899. Many trees are dead, others are dying rapidly through 
frost crack and attacks by canker and borers. Heavy brome-grass sod. Photo¬ 
graphed in July, 1922. (F.S.C. Photograph 15090) 
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Plates 29 and 30 .—Results oe Planting Russian Poplar Alone 


Plate 30.—Avenue of Russian Poplar 

Trees about 25 feet high; all dead. Probably 12 to 15 years old. Originally 
there were three rows on each side of the driveway. Rows 4 feet apart, trees 8 feet 
apart in the row. Photographed in July, 1922. (F.S.C. Photograph 15092) 
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of the tree before many years. On sandy, gravelly, or sandy loam soils the 
growth is slower, and consequently the wood is not so soft. Trees seen growing 
on such soils do not appear to suffer from the early decay. The uses for the 
Russian poplar in the West are practically limited to the formation of shelter- 
belts and wind-breaks, and for ornament where a quick tree effect is desired. 
A particularly objectionable feature of this tree is its habit of suckering from 
the roots in cultivated land. If a belt of these poplars is planted around a 
garden, roots are sent out on either side which run along just beneath the sur¬ 
face of the soil. If these roots are cut or injured by the plough or cultivator 
when the land is cultivated, they immediately send up suckers which grow 
exceedingly rapidly, often three or four feet in the first year. Suckers have 
been found growing at a distance of fully thirty feet from a ten-year-old tree. 
In a garden or on a dirt road this suckering is most objectionable, and the more 
the ground is cultivated and the oftener the suckers are cut back the more 
numerous they become. After it is once fairly established it is almost impos¬ 
sible to get the roots all out of the ground, should it be desired to get rid of 
the tree, without an immense amount of labour. For this reason, it would be 
well not to plant these trees near land used for a garden or frequently cultivated 
for ordinary crops. 

The Russian poplar will probably produce more fuel in a shorter time than 
any other species of tree which can be successfully grown on the prairies. In 
this connection figures have already been given on page 11 regarding the yield 
of a plantation of Russian poplar on the Indian Head Nursery Station. 

Propagation. —The Russian poplar is very easily raised from cuttings (as 
described under “ Cottonwood ”), also by digging up and transplanting the 
small root-suckers before mentioned. The cuttings may be either dibbled in 
in their permanent positions or else planted in nursery rows, and allowed to 
remain for one season before transplanting. The cuttings will make an average 
growth of from two to two and a half feet in the first season. The percentage 
of those that strike root is generally larger than that of cottonwood under 
similar conditions. 


Willows 

There are many species of willow hardy in the Prairie Provinces which can 
be used to advantage in most places where rapid growth is desired. The species 
of most importance are the white willow ( Salix alba), Salix fragilis, Salix 
Voronesh, the Russian laurel-leaf willow ( Salix laurifolia) , the Russian golden 
willow ( Salix aarea) , acute-leaf willow ( Salix acutifolia) , and Russian red 
willow. 

Propagation. —The method of dealing with willow cuttings is much the same 
as that of treating Russian poplar and cottonwood. However, it is not necessary 
to be very particular about the time of planting, as cuttings made at any time 
from early spring to well on in June and set immediately seem to strike root 
equally well, provided there is sufficient moisture in the soil. It is hardly neces¬ 
sary to keep the plants in nursery rows during the first year, as the percentage 
of cuttings which do not strike root is very small. The growth, too, during the 
first season is very rapid, and the plants in the second spring are too big to be 
handled conveniently and cheaply. The best time to plant is early in spring, as 
then, of course, the plants can take advantage of the whole growing season. 
Cuttings of almost any diameter and size will root, but preferably those about ten 
inches long and from one-half to three-quarters of an inch in diameter should be 
used. These can be planted out in well prepared land to remain as a permanent 
plantation. If it is desired to set out a grove consisting purely of willows the 
cuttings should be set fairly close together, three feet apart each way, or in rows 
four feet apart and two feet apart in the row. Willows can be used to advantage 
with other broad-leaved species, and if found to grow too rapidly, thus interfering 
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with what may be more valuable trees, they can be cut back as much as desired 
without sustaining any injury. For general planting the acute-leaf and laurel- 
leaf varieties are, on the whole, the best types. Willows should be used only in 
outer rows and in low spots; general planting on high land should be avoided 
as far as possible. 

Uses .—As a fuel producer the willow is excellent, not so much on account of 
the quality of the fuel, which is only medium, but rather owing to its rapid growth 
and its habit of sprouting profusely from the stump after being cut down to the 
ground. For fuel production, to ensure rapid growth the soil must be good and 
the supply of moisture greater than in the average situation. Single rows of 
willows, w r ell cultivated, make very rapid and vigorous growth and are splendid 
for a quick and temporary shelter and after seven to ten years would give quite 
a quantity of good fuel if it was decided to cut them out. 



Plate 31.-—Paper Birch Plantation 

The trees a.re ten years old, and have an average height of 20 feet 6 inches. Indian 
Head Forest Nursery Station. (F.S.C. Photograph 9396) 


Paper Birch 

This tree, known also locally as the “canoe” or “white” birch, has one of the 
widest ranges of any of the northern trees. In Western Canada it is found 
scattered all over Manitoba, Saskatchewan, and Alberta, and in the Territories, 
and extends about as far north as the limit of tree growth. In habit it is an 
upright-growing tree, often reaching a height of 60 or 70 feet, with a trunk 
diameter of over two feet. It is found growing amongst other trees, hardwoods 
and evergreens, especially on the moister and richer soils, although it adapts 
itself to much drier conditions. When transplanted it seems to be a rapid 
grower in mixed plantations. As it has a very open crown and is very light¬ 
demanding, it should never be planted alone in large numbers. 

Uses .—The white birch will probably prove of value in mixed plantations 
and as a nurse-tree for other broad-leaved trees or conifers. It is an exception¬ 
ally beautiful tree and is largely used for ornamental planting. The wood when 
green makes excellent fuel, but if left lying in the open decays very quickly. 
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Propagation .—The birch is grown from seed. The catkins ripen about the 
middle of August, but will often hang on the trees for some months if not exposed 
to violent winds. The seed is exceptionally small and light, there being over 
800,000 grains to the pound. From the experience of the Indian Head Nursery 
Station in raising birch it would seem that the best time to sow seed is in the fall 
of the year. The seed should be sown in beds as described for conifers, as the 
young plants require shading during the first season. In the first summer they 
will probably grow about three to four inches. In the fall they may be taken up 
and heeled in ready for transplanting next spring, or they may be left in the beds 
over winter. In the spring they should be planted out in nursery rows abouf 
two to three inches apart in the row, the distance apart of the rows depending 
upon the method of cultivation to be used. After one year in the nursery the 
seedlings will be ready to transplant into the permanent plantation, as they make 
a growth of from eighteen inches to two feet in the second year. 

Bur Oak 

The bur oak, also called the “mossy cup” or “scrub” oak, is a native of south¬ 
eastern Manitoba. Its natural range extends west about as far as range 2, west 
of the 2nd principal meridian (102 degrees west longitude), and north to about 
township 21. On good soils and under favourable conditions this tree reaches 
a large size. In southern Manitoba, in the Pembina and Turtle mountains, 
trees of two feet in diameter are not at all uncommon, and stumps left in the 
woods show that before cutting commenced there were originally trees of a 
much larger size than this. The name “ scrub ” oak is somewhat misleading, 
as one would naturally infer that the growth w'as stunted and scrubby. It is 
true that dwarfed trees are very common in some parts, but these are found 
only on very poor soils and at the limits of the natural range of this tree. On 
heavy soils and where plenty of moisture can be obtained it will attain large 
proportions. It is one of the long-lived trees. From rings counted on the 
stumps of the trees grown in thick bush it would seem that about two hundred 
years were required to produce an individual measuring two feet in diameter. 

Uses .-—The wood of the bur oak is hard and heavy, and, though coarser in 
the grain than white oak, affords valuable lumber in certain sections. It makes 
excellent posts, as it does not rot readily in contact with the soil. Where it 
can be obtained in Manitoba the wood is used largely for fuel in preference to 
any other kind. For forestry purposes this tree will prove valuable in southern 
Manitoba, although it cannot be recommended for general planting even within 
the limits of its natural range. It should be set out only on the best soils, pref¬ 
erably in mixture with other broad-leaved trees. After the tree is cut close 
to the ground reproduction is very vigorous from the stump. In Manitoba the 
bur oak seems to be a moderate shade-bearer. 

Propagation .—Seedlings are raised from the acorns, which fall from the 
trees about the beginning of September. They should be collected as soon as 
they fall and sown at once in drills, the acorns being dibbled in about two inches 
apart in the rows and about one and a half inches deep. The seedlings will 
probably require to be kept in the nursery for two years before transplanting. 
The oaks develop a very strong, straight tap-root when young, consequently 
they should not be left in the nursery too long. As far as the writer knows, 
this oak has not been much used for planting in Manitoba, and the above 
directions are not based on actual experience. It may prove later on that it 
would be more advisable to plant the acorns, immediately in the permanent 
plantation, as it is often stated that oaks are particularly hard to transplant. 
However, in the dry climate of the Prairie Provinces it will be best, if trans¬ 
planting can be done successfully, to give the young plants a couple of seasons 
in the nursery. S. B. Green, in “ Forestry in Minnesota,” states that bur oak 
seedlings on good prairie soil attain a height of about four feet in five years. 


46 


Basswood 

In the West the basswood is native only to southern Manitoba, its western 
limit being about range 30, west of the 1st principal meridian (a short distance 
east of the western boundary of the province). It reaches a fair size in the 
Pembina mountains and along the Assiniboine valley. At Portage la Prairie 
there are still some good-sized trees, and evidence in the shape of stumps shows 
that large specimens have been cut in that district. 

Uses .—The wood of this tree is light and very easily worked. It is largely 
used in furniture and carriage manufacture and for other purposes. As a fuel 
it would probably be about equal to cottonwood. For forestry purposes it 
should be very valuable for planting on good soil in certain districts of southern 
Manitoba. It is a rapid grower and reproduces vigorously from the stump 
after being cut down. For street planting, the basswood forms a very hand¬ 
some shade tree, and is largely used for this purpose in eastern towns. In spring 
the flowers are very numerous, and emit a very pleasant odour. Honey obtained 
from these flowers is said to be of excellent quality. In a plantation the bass¬ 
wood is a moderate shade-bearer. 



Plate 32.—Caragana Hedge about Seven Years Old 
This hedge was grown from seed. It is about five feet high, and is trimmed 
every year.. (F.S.C. Photograph 16080) 

Propagation .—The basswood is usually raised from seed, which ripens 
about September 1. The seed-grain is about the size of a pea and is very hard. 
It should be sown soon after picking, in drills about one and a half inches deep. 
Quite frequently the seed remains dormant in the ground for a whole season, 
germinating only in the second spring. Consequently, if the seedlings do not 
appear at once, the ground should not be ploughed up but left undisturbed for 
another year. The seedlings will probably require two years in the nursery. 

Caragana 

There are several species of caragana hardy in the West, but the one com¬ 
monly found and used very widely for hedge purposes is the Caragana arbore- 
scens, introduced from Siberia. Though it cannot be classed as a tree, the cara¬ 
gana is so hardy and vigorous, and adapts itself to such varied conditions of soil, 
that it must be considered as a most valuable plant for shelter purposes. 
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Starting a Caragana Hedge 


It is particularly suited for hedge purposes, as it will stand trimming well 
and can be kept at any height between five and fifteen feet and if properly 
trimmed will grow quite thick and dense from the ground up. As a mixture in 
shelter-belts it is very useful, particularly in Alberta, where it is difficult to get 
many of the other species which are hardy in Saskatchewan and Manitoba to 
stand the extreme w r eather conditions satisfactorily. When planted in alternate 
rows with Russian poplar and willow it keeps a thick growth in the bottom 
of the shelter-belt, which is so desirable in all such plantations. 
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For hedges the seed may be sown directly in the permanent position, or one- 
year-old seedlings may be used. When a caragana hedge is started from seed, 
the soil should be well and finely prepared, the seed sown in a shallow drill not 
more than three-quarters of an inch deep, with about ten to twelve seeds to the 
running foot. The seed germinates best if sown in the fall, but when sown very 
early in the spring results are practically as good. From the time the seedlings 
show above ground the row must be kept entirely free from weeds and the surface 
soil well cultivated. As the growth gets up occasional straggling shoots should be 
kept trimmed back, but no general cutting back will be necessary until the plants 
have reached almost the height at which the hedge is to be maintained. 

If the hedge is started from seedlings, the plants, preferably one year old, 
should be spaced about one foot apart in the row. Nothing is gained by spacing 
them closer, nor by planting the seedlings in a double row. The principal point 
to observe in the making of a good hedge is, that the plants must be severely cut 
back in order to get a thick bushy growth from the bottom. Hence the first 
operation immediately after planting should be to cut the tops off to within about 
an inch of the ground. Each seedling will then send up from two to four shoots 
instead of growing only a single stem. In the following spring six to ten inches 
of the previous season’s growth should again be cut off. (See illustration, page 
47). The hedge can then be left to grow to the necessary height, when it should 
be kept properly trimmed once or twice each season. 

Caragana seed is produced abundantly on plants over four years old. The 
pods should be picked as soon as the seed has become well filled and is turning 
a dark colour. They should be spread out in a warm, dry place and frequently 
stirred. In drying they split open and the seed is thrown out. 



Plate 33.—Plantation of Broad-leaved Trees Supplemented by Evergreens 

Inside the belt of broad-leaved trees have been planted four rows of evergreens. 
Farm of A. Heyer, Neville, Sask. (F.S.C. Photograph 18051) 
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Plate 34. —Ash and Oak: Growth Attained in Natural Woods, Plate 35. —Lodcepole Pine in Natural Forest, Banff, Alberta. 

Southern Manitoba (F.S.C. Photograph 182) 

(F.S.C. Photograph 9) 
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CONIFERS 

General Notes on Nursery Treatment 

There are four or five kinds of conifers (also called “evergreen” and “needle¬ 
leaved” trees) which are native to parts of Manitoba, Saskatchewan, and Alberta, 
namely, the white spruce, black spruce, jack pine, lodgepole pine, tamarack 
(American larch), and Douglas fir. Besides these the Scotch pine and the 
European larch are hardy, and will prove of value in prairie plantations. As the 
methods of raising and caring for the seedlings of the conifers are practically the 
same for all the above species, the following suggestions in regard to rearing the 
young plants in the nursery will apply in all cases unless the contrary is stated. 

Seedlings of the cone-bearing trees are much more difficult to raise than those 
of the broad-leaved trees and require considerably more time and labour before 
they are large enough to plant out permanently. In moist climates two-year-old 
plants are frequently used in planting, but in the West the plants should be 
at least four, or perhaps five, years old before they are put out in the permanent 
plantations. Unless a person can afford to give the young seedlings plenty of care 
and attention during the first season, it would not be advisable for him to try 
raising this class of stock, and it would be much better to purchase young plants 
from a commercial nursery. 

Seed-bed .—The best soil in which to raise conifers is a good sandy loam. If 
such soil cannot be found in the nursery, it should be made by mixing about equal 
quantities of sand and rich loam together. The ground should then be made up 
into beds, preferably about three and a half to four feet wide (so that a person 
can easily reach to the middle to weed and cultivate), and any desired length. 
The sides of these beds should be protected by rough inch boards set on edge and 
held in place by pegs driven in on the outside at suitable distances. 

Sowing .—After the surface of the soil is made perfectly smooth and level 
the seed should be scattered broadcast over the whole bed, or it may be sown 
in rows two or three inches apart. The former method takes much less time. 
The latter probably results in a more even stand and permits of more thorough 
cultivation after the seedlings are up. If sown broadcast the seed should be 
pressed lightly into the ground by going over the surface of the bed with the 
flat side of a broad board. A very light covering, about an eighth of an inch, 
of fine sandy loam may then be put on. This is best done by sifting it through 
a fine wire screen. If the seed is sown in rows it should also be covered to about 
the same depth. In the dry climate of the Prairie Provinces it is not advisable 
to rely upon rain to start the seeds, but the beds should be watered constantly. 
The evaporation of moisture from the beds is very rapid and may be stopped 
to a considerable extent by placing screens above them. The most satisfactory 
screen, and one easily put together, is made by nailing common lath to strips 
of 2 by 2 inches or 2 inches by 1 inch, spacing the lath about an inch apart. 
For convenience in handling, these screens should be made as wide as the beds 
and about six to eight feet long. Anything, however, which will exclude a por¬ 
tion of the sun’s rays would answer the purpose, as, for instance, brushwood 
laid across poles or on top of coarse wire netting. Whatever is adopted, how¬ 
ever. should be light and easily moved, as the screens must be frequently taken 
off in order to water and cultivate the beds. 

Mice and birds often do considerable damage in the nursery by eating the 
seeds of conifers, especially the pine seeds, which are comparatively large. 
This can be prevented to some extent by coating the seed with red lead. This 
is done by slightly moistening the seed and then sprinkling the powder over it 
and mixing it well up till every grain is coated. Traps set in the beds will also 
keep down the number of mice. 
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Plate 38.—Seed-bed op Scotch Pine During Second Season 

(F.S.C. Photograph 15177) 
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Method Followed at Indian Head. —On the Indian Head Nursery Station 
Scotch pine, jack pine, lodgepole pine, and white spruce are raised in compara¬ 
tively large quantities, several thousand square feet of beds being sown each 
spring. The method followed, which has given uniformly successful results in 
all average seasons, is the following:-— 

The area to be sown is first well cultivated and levelled off roughly. Beds 
are then measured off four feet wide and as long as the plot of ground will 
permit; a two-foot path is left between each bed and the next. Next, the 
boards for the sides are put up, rough lumber six inches wide and one inch 
thick being used for these. The boards are nailed to stakes two inches square 
driven about one foot into the ground and flush with the top of the side board. 
After the side boards are in place the surface of the bed is forked over, raked 
level and all small stones removed. The seed is then sown broadcast by hand; 
by this method it can be put on very quickly. The surface is raked over, so as 
to lightly cover the seeds, and this is followed by a light lawn-roller to bring 
the moisture up to the seeds. Screens, as previously described, are immediately 
placed over the beds and the operation is complete. The work of sowing and 
preparing the beds is all done in the spring, so as to complete the work early 
in May. 

Damping off. —During the first two or three weeks after germinating, the 
beds must be carefully watched, as at this stage the young plants are very 
tender and are often killed off in great numbers by a certain fungus known to 
gardeners and nurserymen as the “ damping-off fungus ”. It is noted more 
particularly in wet, cloudy weather, especially if the air is warm. Patches of 
seedlings are found lying flat on the ground, where they quickly wilt. If one 
of these small plants is examined it will be seen that, just at the point where 
the root and stock join, the stem is brown and withered for about an eighth of 
an inch, the rest being apparently healthy. When damping off commences, 
immediate steps must be taken to stop, if possible, the spread of the fungus. 
Otherwise the whole stand of seedlings may be destroyed in a few days. If 
possible all dead and dying seedlings should be picked off, the surface of the 
bed thoroughly stirred and dry sand or road dust, if either can be procured, 
scattered thinly over it. The screens should be removed for a short time if 
the sun is shining, and if it is raining they should be slightly tilted up and 
covered with matting or lumber in order to keep the beds as dry as possible. 
If the beds are kept well drained and the surface occasionally cultivated, danger 
from damping off need not be feared in ordinary weather. As soon as the stems 
of the young plants become hardened, no more anxiety need be felt. During 
the growing season the beds may need an occasional watering, and of course 
must be kept free from weeds. Watering should be stopped after the beginning 
of August. Though no protection is given them at the Nursery Station other 
than that afforded by the screens, no damage has yet been done in the seed¬ 
beds by winter-killing. 

Transplanting. —When two or three years old the seedlings should be trans¬ 
planted from the seed-bed to nursery rows. When the young plants are raised 
great care must be taken not to injure the roots nor to allow them to dry out 
for a single instant. The seedlings should then be placed in rows six to twelve 
inches apart and placed three to four inches apart in the row. While planting 
is going on, the roots should be kept in muddy water. Suitable holes can be 
made with a small dibble, or the seedlings may be planted in shallow trenches, 
and the soil pulled in by hand. Care should be taken not to plant too deeply 
and to thoroughly firm the soil around the roots. 

The seedlings should be allowed to remain in the transplanting beds either 
one, two, or three years, according to species, when they may be set out in the 
permanent plantation. If the young trees have not to be transported over any 
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Plate 40.— White Spruce in Transplant Rows 
The young trees are six years old, and have been three years in the seed-beds 
and three years in nursery rows. F.S.C. Photograph 14034) 


great distance, it is advisable in lifting them to take up with the roots a small 
ball of soil which should not be disturbed in planting. On no account should 
the roots of this class of tree be exposed for an instant to smi and wind, as once 
the small rootlets dry out the tree is practically killed. The great number of 
failures experienced in transplanting evergreens is without doubt due to care¬ 
lessness in this respect. 
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Species Tested .—The following species of conifers have been grown at the 
Indian Head Nursery with varying; degrees of success:— 

*Scotch Pine (Pinus silvestris )—Quite hardy 
’Jack Pine (Pinus Banksiana )—Quite hardy 
’Lodgepole Pine ( Pinv\s Murray ana )—Quite hardy 
fSwiss Stone Pine (Pinus cernbra )—Very hardy, but slow-growing 
fLimber Pine (Pinus flexilis )—Very hardy, but slow growing 
White Pine (Pinus Strobus) —Lives, but cannot be considered hardy 
fDwarf Mountain Pine (Pinus montana mughus )—Very hardy 
Western Yellow Pine (Pinus ponderosa) —Lives, but hot hardy 
Austrian Pine I Pinus austriaca )—Not hardy 
Red, or Norway, Pine (Pinus resinosa )—Not hardy 
* White Spruce (Picea canadensis )—Quite hardy 
’Colorado Spruce (Picea Parry ana)—Ye ry hardy, but slow-growing 
fBlack Spruce (Picea mariana )—Hardy 
Norway Spruce (Picea excelsa )—Almost hardy 
fBalsam Fir (Abies balsamea )—Quite hardy 
Siberian Fir (Abies sibirica )—Apparently quite hardy 
Douglas Fir (Psewdotsuga taxifolia )—Not hardy 
Concolor Fir (Abies concolor) —Lives, but not hardy 
fSiberian Cedar (Thuja occidentalis Wareana )-—Very hardy 
Cedar (Arbor-vitae) (Thuja occidentalis)— Grows fairly well in favourable 
locations 

tEuropean Larch (Larix europea )—Hardy 
’Siberian Larch (Larix sibirica )—Hardy 
’Tamarack (American larch) (Larix laricina)— Hardy 
Japanese Larch (Larix leptolepis \—Not quite hardy 
tSavin (Juniper) (Juniperus Sabina )—Practically hardy 
Species marked * can be safely planted almost anywhere in the West. Those 
marked t> while hardy, are more adapted for use in parks and ornamental 
planting. 

White Spruce 

The white spruce is native to many parts of the West, its principal dis¬ 
tribution being in eastern and northern Manitoba, northern Saskatchewan, 
northern Alberta, and along the foot-hills of the Rockies in southern Alberta. 
It is also found in a completely isolated district in the sand-hills of Manitoba 
(which extend over townships 8, 9 and 10, in ranges 12 to 16, west of the 
first principal meridian)—the greater portion of which has been set aside as the 
Spruce Woods national forest—and also scattered in the Cypress hills in the 
neighbourhood of Fort Walsh. The spruce grows to a large size. In Brandon, 
Prince Albert, and other places, large quantities of this timber are sawn into 
lumber, and logs two feet in diameter are not at all uncommon. The spruce 
has proved hardy wherever it has been tried in the Prairie Provinces. Most of 
the young trees which have been transplanted have been secured from the sand¬ 
hills or natural spruce woods and are not nursery-raised specimens. Owing to 
carelessness in digging and transplanting these trees, and also very often because 
the trees taken were far too big, there have been many failures in planting 
spruce on the prairies. In consequence of these failures there is a general 
impression in certain districts that the spruce cannot be transplanted, but there 
is no doubt that with proper handling there is no reason why there should be 
less success with this than with any other hardy tree. In taking plants from 
the woods there are certain points which should be observed. 

1. Never select plants which are growing in very sheltered spots, but take 
them from the most exposed situations, so that the change from the woods to the 
plantation may not be too great. 



2. The greatest care should be taken when lifting the trees not to injure 
the roots, and during; transportation never to allow them to become at all dry 
from exposure to wind and sun. 

3. Always secure small seedlings in preference to larger trees. Those about 
ten inches or one foot in height will prove far more satisfactory than those three 
or four feet high, aside from the fact that they are much more easily and 
cheaply handled. 

4. Do not waste time on poorly rooted plants. 



Plate 43.—White Spruce Plantation, Southern Manitoba 
A plantation planted by the late A. P. Stevenson on his farm near Morden, 
Manitoba. (F.S.C. Photograph 852) 


Uses .—The white spruce is one of the most useful trees from an economic 
standpoint. It is a most valuable timber tree and is extensively used in the manu¬ 
facture of pulp. For forestry purposes the spruce will undoubtedly prove one 
of the most useful trees for western planting. As it is an evergreen, it is sure to 
become a favourite on the prairie, where everything is welcome that tends to 
relieve the monotony of the landscape in winter. The tree grows with a single 
main stem, from which the branches spread out on all sides at right angles 
almost from the ground, so that it forms, when planted closely in rows, an ideal 
wind-break. The spruce will endure heavy shade and may be planted either 
pure or in mixture with some light-demanding variety. After the fourth or fifth 
year the rale of growth is fairly rapid, the annual growth at Indian Head 
averaging about eighteen inches a year. 

The seed of the spruce ripens about the middle of August. If the season is 
dry and hot, the cones seem to ripen earlier, open, and shed their seed. On one 
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occasion when a quantity of seed was collected by the Forest Service in the 
sand-hills east of Brandon it was found that as early as August 22 many of 
the cones had already opened and a large proportion of the seed had fallen out. 
The seed inside the cones is ripe when the cones themselves are still quite green. 
When the cones are cut open the seed can be examined, and if the hull is found 
to be black and the kernel white and fairly stiff the cones may be considered 
ready to pick. The cones grow only on the tops of the trees, except in the case 
of isolated specimens, when a few are sometimes found on the lower branches. 
The best way to pick them is to climb into the tops and put the cones into a bag 
carried slung over the shoulders. As the cones are covered with soft resin and 
the needles are very sharp, it is pleasanter to use gloves than to pick with bare 
hands. The resin can, however, be easily removed from the hands by the appli¬ 
cation of a little coal oil. After the cones are collected they should be spread 
out in the sun. If they can be dried under glass the scales will very quickly 
open and the seed can then be readily shaken out by stirring the cones over a 
fairly coarse wire sieve. Before sowing the seed should be separated from the 
wings by rubbing or flailing in a bag. The broken wings are then easily blown 
out by an ordinary fanning-mill. The seed may be sown either in the fall or 
very early in the spring. If kept dry the seed can be stored for a long time, as 
the kernel is very oily and retains its germinating power very well. 

Seed ripens in August or early in September. 

Cones should be picked as soon as the seed is ripe. 

Seed should be sown late in fall or early in spring. 

Jack Pine 

The jack pine is a native of Western Canada and is found usually on types 
of soil where other trees would find difficulty in growing. It is extremely hardy 
and seems to thrive on even the poorest soils. It, however, responds well to 
cultivation and makes rapid growth on clay or loam soils, provided there is no 
alkali present. 

The tree in itself is not so ornamental or symmetrical in growth as the 
Scotch pine, but is likely to prove specially useful for close planting for wind¬ 
breaks owing to its extreme hardiness and rapid growth. S. B. Green, in his 
book, “ Forestry in Minnesota,” says: “ The jack pine is not a pretty tree, and 
is seldom used in ornamental planting. It is, however, the hardiest native ever¬ 
green we have, and is especially adapted to dry, loose soil, where it has a 
wondrous power of withstanding drought. It is of rapid growth when young, 
which, together with its great hardiness, has led to its being planted on some 
of the sandiest, dry lands of the West.” 

Uses .—In certain districts the wood is largely used for railway ties, also for 
fencing material and fuel. For planting it will no doubt prove especially 
valuable in dry situations, but it should also grow well and produce good timber 
on the better soils. It is a tree demanding a moderate amount of light and will 
probably thrive best in mixture, although it grows naturally in pure forest. 

Propagation .—The cones should be collected about the latter part of August 
or the beginning of September. The cones, however, either of jack pine or 
lodgepole pine (see following section) may be picked at almost any season, as 
they remain on the branches for many years, the seed still retaining its vitality. 
The cone of this pine is particularly hard, and it is often very difficult to extract 
the seed. In order to open the cones enough to allow the seed to be shaken 
out, artificial heat must be used. A steady temperature of around 150° Fahrenheit 
must be maintained for some hours in order -to do rapid work. Care should 
be taken not to exceed this temperature, as the germinating power of the seed 
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would probably be injured. When subjected to this heat the cones should fully 
open in three or four hours. The seed should be sown in early spring, and subse¬ 
quent management should be the same as that previously given for conifers in 
general, except that shading is not necessary, although it would probably be 
of benefit in checking evaporation of soil moisture. 

Cones ripen the end of August. 

May be picked at any time. 

Seed may be sown in late fall or early spring. 

Scotch Pine 

The Scotch pine is a native of Europe, and there are many different types 
of this species depending upon where it is grown. The Russian type, or Pinus 
silvestris rigaensis, was at one time considered to be the most hardy, but from 
trial plantings of stock grown from seed originating in Sweden, Germany, and 
Scotland, covering a period of over ten years, no difference has been noted so 
far as hardiness is concerned, but the differences in rate of growth, colour of 
foliage, and general appearance of the trees are quite marked. On the Nursery 
at Indian Head the most rapid growth has been made by plants raised from 
seed supposed to have been collected in Bavaria at comparatively high eleva¬ 
tions. These trees commenced bearing cones when about ten years old and a 
considerable quantity of seed has been collected season by season since that 
time. The germination of the seed is excellent and the seedlings appear strong 
and vigorous. 



Plate 44.—-Scotch Pine Plantation just after Planting 
Indian Head Forest Nursery Station. (F.S.C. Photograph 86) 





' 


Plate 45. —Plantation shown in Plate 44 at Ten Years of Age 
(F.S.C. Photograph 9393) 
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In Europe the Scotch pine is one of the principal timber trees and reaches 
a large size on comparatively poor soils. It seems to adapt itself to a great 
variety of conditions, growing almost as well on light, dry soils as it does 
on heavy, richer ones (though, of course, more slowly). It is very easily raised 
from seed, if care is taken to prevent damping off fungus in the early stages. 
The seed generally used in this country is obtained from Europe; consequently 
it is rather high-priced. The seed, however, is small and a large number of 
trees can be grown from one pound, which, according to authorities, contains 
from 38,000 to 70,000 seeds, depending upon season, locality, etc. 

As with all other exotic species it is never safe to rely altogether upon the 
results of only a few years and it is impossible to state with accuracy how this 
Scotch pine will do after it reaches a more mature age. Trees on the Experi¬ 
mental Farm at Indian Head now between 35 and 40 years old are still in a’ 
healthy condition and there is no particular reason yet to believe that they will 
not continue in this state for many years. 

The Scotch pine is especially adapted for wind-break planting on the 
prairies. It grows, probably, more rapidly than any of our other evergreens, and 
is quite hardy, but like other conifers should not be used where there is any 
alkali in the soil. 


LODGEPOLE Pl'XE 

Lodgepole pine is found west- of the Athabaska along the gravelly slopes 
of the foot-hills of the Rockies, at about 4,000 feet elevation, also at the western 
end of the Cypress hills, but not lower than 500 feet from the summit. (Maeoun, 
“ Catalogue of Canadian Plants,” part III, p. 467.) It is the principal tree at 
Banff, on the mountain slopes. 

Seed collected from the Cypress Hills region produces stock especially 
adapted to prairie conditions. Seed from the eastern foot-hills' of the Rocky 
mountains has also proved reasonably satisfactory, but seedlings produced from 
seed secured farther west in British Columbia have not proved entirely hardy. 

This pine is quite suited to prairie planting, both in wind-breaks and for 
ornament. Its habit of growth is straight and symmetrical, but the branches 
do not spread as far as do those of the Scotch pine. The growth is not quite 
so rapid and it seems to be even more susceptible to injury from alkali than 
either the jack pine or Scotch pine. 

The remarks regarding collection of cones, extracting seed, sowing, etc., 
under “Jack Fine” apply equally well to the lodgepole pine. 

Tamarack, or American Larch 

The tamarack or larch is found ranging from the Maritime Provinces as 
far west as the eastern foot-hills of the Rockies. It grows naturally in the low 
spots and swamps, seems to adapt itself easily to new conditions, and strikes 
root readily and thrives well on ordinary clay soil. 

The tamarack is one of the few coniferous trees which lose their leaves 
every autumn. Like the spruce, it grows a single, straight, gradually tapering 
stem. 

Plantations of tamarack set out on the Nursery in 1905 and at subsequent 
times have all made excellent progress; the growth has been very rapid and if 
this species can escape the attacks of the larch sawfly it should prove very 
valuable for prairie planting. The wood is useful for many purposes and is 
considered specially good for such uses as fence-posts, rails, and telephone 
poles. Much damage, however, has been done to the natural stands of tama¬ 
rack in Eastern Canada by the sawfly, and a few years ago the larches in 
Manitoba and eastern Saskatchewan, both in the natural woods and cultivated 
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Plate 47. —Plantation of Tamarack and White Spruce 
Photographed just after planting. Indian Head Forest Nursery Station. (F.S.C. 
Photograph 80) 
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plantations, were badly affected. At the Indian Head Nursery Station and 
also at the Sutherland' Nursery Station it is found necessary every year to 
spray all larch plantations very thoroughly in order to control this insect, 
although for the last few years it has been found that certain natural parasites, 
are helping very materially to keep it in check. It would not be advisable, 
therefore, to plant the larches or tamarack at all extensively unless one is 
prepared to control the sawflv, although it is hoped that in a few years the 
natural parasites will become sufficiently numerous to keep these insects in 
check. 

Judging from the results of the plantations on the Indian Head Nursery 
the tamarack or larch is well suited for wind-break purposes and in fact will 
make a denser shelter than practically any of the broad-leaved species, and it 
is at the same time a rapid grower. It will do well in mixture with caragana, 
ash, and maple, but should not be planted with willows or Russian poplars, as 
these grow too fast and would crowd it out. 

The tamarack is a very good ornamental tree, the leaves appearing very 
early in the spring, and the general habit of the tree is very graceful ancl sym¬ 
metrical. 

Propagation .—The larches are easily grown from seed, the cones ripening 
as a rule early in August. Cones should be collected as soon as seed is ripe, 
and the seed extracted in the same manner as described for white spruce. The 
seed is sown in beds and the young plants handled exactly the same as those of 
pine, and transplanted to nursery rows at two years old. 

European Larch 

This is a European species which, though hardy and a rapid grower, does 
not usually make such a straight tree as the tamarack. The needles are longer 
than those of the native tamarack and remain on the tree later in the season. 
The rate of growth is about the same as that of the tamarack. For the prairies 
it can quite well be planted for wind-break purposes but will be more useful 
for ornamental work, provided tamarack seedlings can readily be secured. The 
objections to the European species are the generally crooked- growth of the 
main trunk, the fact that rabbits appear to be very fond of eating the 
smaller plants (and consequently are liable to destroy young plantations 
which are not adequately protected) and the uncertainty of transplanting once 
the buds commence to open. While the tamarack will transplant successfully, 
even when the leaves are as much as one-quarter of an inch long, the European 
larch very seldom can be moved after the buds once show green. As the Euro¬ 
pean larch is among the first trees to bud out in the spring the planting must 
be done very early to ensure success. 

Siberian Larch 

The Siberian larch is very similar in general growth and appearance to 
the European larch. It is, however, a remarkably straight-growing tree and 
appears more vigorous and hardy than the European species. It sheds its leaves 
at least two weeks earlier in the fall, indicating that a much shorter season is 
necessary in which to mature the growth of the year. In test plantations at 
Indian Head where the three species, namely, tamarack, European larch, and 
Siberian larch, are growing side by side, the Siberian larch presents much the 
best appearance and can be safely recommended foi> planting in preference to 
the other two species wherever stock can be obtained. It is, however, difficult 
to secure the seed, which has to come from Europe, as it is a very poor seed- 
producer. The Siberian larch has evidently not been tested to any great extent 
either in Canada or the United States, as several inquiries have been made for 
photographs and specimens of foliage from the Indian Head plantations. 
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Specimens of flowers and cones were forwarded by request to the Arnold 
Arboretum in Massachusetts, and in a letter received from Prof. C. S. Sargent 
he states: “Your trees are interesting, for I think this is the first time Larix 
sibirica has fruited in America. As I saw this tree growing in Siberia I felt 
that it might be an excellent tree for the colder parts of Canada and it looks 
as if this view about it was correct.” In the fall of 1925 measurements were 
taken of about one hundred trees of each species growing side by side at the 
Indian Head Nursery; the trees had been planted in 1908, and thus had been 
growing for eighteen seasons. These measurements afford some indication of 
the comparative rates of growth of the three species. They are as follows: — 


Species 

Average 

height 

• 

Maximum 

height 

Diameter 
at 4 ft. 6 in. 
from 
ground 


ft. 

in. 

ft. 

in. 

in. 

American Larch or Tamarack. 

29 

3 

34 

6 

401 

European Larcli. 

33 

0 

38 

9 

5-44 

Siberian Larch. 

33 

6 

30 

0 

4-40 


Swiss Stone Pine 

This is another European species which has proved exceptionally hardy 
at Indian Head. Its particular merit is as an ornamental or lawn tree. It 
belongs to the group of white pines, the needles being in bunches of five the 
same as the eastern white pine ( Pinus Strobns) , and the tree somewhat resembles 
it in general appearance, except that the growth is very much slower and more 
sturdy. This species being so slow-growing is not recommended for shelter- 
belt planting. 

Limber Pine 

Limber pine is a native of the Rocky mountains, is very hardy, and, at 
least when young, resembles almost exactly the Swiss stone pine. The rate of 
growth is about the same and the general remarks regarding the Swiss stone 
pine apply equally well to it. 

Low-growing or Shrubby Evergreens 

Dwarf mountain pine ( Pinus montana muglxus) , savin or “juniper” ( Juni- 
perus Sabina ), Siberian cedar ( Thuja occidentalis Wareana 1, are all hardy 
species, but are useful only for landscape or ornamental planting. The dwarf 
mountain pine will attain quite a size, perhaps, in some cases, eight to ten feet 
in fifteen years. It branches out from the ground and does not grow a straight, 
single trunk as do most other pines. The juniper and cedar mentioned above 
are both low-growing, the juniper spreading out along the ground in a dense 
mass, generally not more than two and a half to three feet in height. The 
Siberian cedar is very hardy, also very slow-growing, reaching not more than 
three feet in height in ten years on the Nursery at Indian Head. These three 
species can be used to great advantage in any ornamental plantings in com¬ 
bination with each other and also with groups of deciduous shrubs. 

Free Trees for Farmers 

Note.— For information concerning tree-planting and the free distribution 
of trees to farmers in Manitoba, Saskatchewan, and Alberta by the Forest 
Service of the Department of the Interior, apply to the Chief of Tree-Planting, 
Dominion Forest Nursery Station, Indian Head, Saskatchewan. 
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Hedges 

Reference has already been made to the Caragana arborescens as a hedge 
plant. This is the best all-round general purpose hedge plant for prairie plant¬ 
ing. Other species, however, of a more ornamental nature may also be used 
very satisfactorily, particularly in the immediate neighbourhood of the residence 
and gardens. 

Lilac. —The common lilacs, both purple and white, make very attractive 
hedges. These hold their leaves later in the fall than any other deciduous 
species. They should be trimmed just after the blossoms are over so that the 
blossom buds are not cut off and there is still time left for buds for next 
season’s flowering to be formed. 

Tartarian Honeysuckle. —A very attractive tall-growing hedge; should not 
be trimmed too severely. 

White Spruce. —Stands trimming very well and makes a very satisfactory 
hedge for all seasons of the year. 

Balsam Fir.- —Stands trimming very well and makes a fine hedge in districts 
where it is hardy. There is- an excellent hedge of this species at the Indian 
Head Nursery station. 

Common Cedar. —This is used very extensively in Ontario as a hedge plant, 
but cannot be depended upon in the prairie regions, except in more favoured 
localities. There is an excellent hedge of this cedar on the nursery station at 
Indian Head, set out over 20 years ago, still in excellent condition and appar¬ 
ently improving each season. This species should only be used where the site 
is more or less sheltered by older trees and wind-breaks. 


List of Botanical Names of Trees Mentioned in this Bulletin 

Manitoba Maple, Acer Negundo 

Green Ash, Fraxinus pennsylvanica var. lanceolata 

White Elm, Ulmus americana 

Cottonwood, Populus deltoides 

Russian poplars, Populus petrovski,.P. certinensis, P. wobstiriga 
Willow, Salix spp. 

Paper Birch, Betula alba var. papyrifera 
Bur Oak, Quercus macrocarpa 
Basswood, Tilia americana 

Caragana, Caragana arborescens ^ 

White Spruce, Picea canadensis 

Jack Pine, Pinus Banksiana 

Lodgepole Pine, Pinus Murrayana 

Scotch Pine, Pinus silvestris 

Swiss Stone Pine, Pinus cembra 

Limber Pine, Pinus jlcxilis 

Dwarf Mountain Pine, Pinus montana mughus. 

Tamarack, or American Larch, Larix laricina 
European Larch, Larix europea. 

Siberian Larch, Larix sibirica 

Siberian Cedar, Thuja occidentalis Wareana 

Savin (“juniper”), Junipcrus Sabina. 





